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SYLLABUS IN CHEMISTRY 

( For Higher Secondary Science Course ) 

For Class IX 


Coarse Content 

1. The role of Chemistry in 
modern life. 


2. Common laboratory pro¬ 
cesses : decantation, hltration, 
cttractijn, vapourization, crys¬ 
tallisation, distillation and sub¬ 
limation. 

tQ. Nos. 14-18; 31—?2i 
Misc. Q. 13) 


3. (a) Physical states of 
matter ; melting and boiling 

points. (Q. Nos. 1, 22) 

(b) IdentiScation of matter : 
Physical and chemical properties. 
No. 2 ) 


Notes 

(D—Demonstration by 

teacher) Brief reference to 
contributions of Chemistry to : 
(a) improved health and sanita¬ 
tion, lb) supply of food stuff, 
(c) increase in comfort, 
convenience and pleasures, (d) 
increa5ed efficiency of technical 
processes etc. 

D —Familiarity with: 

(i) Vessels for holding, and 
those for measuring liquids ^ 
retort, Woulfe’s bottle, evapora¬ 
ting dish, funnel etc. 

(ii) Burners. Heating and 
evaporating appliances. 

D—Relevant experiments 
and the use of these processes in 
preparing pure substances, etc 

D—To show how solids, 
liqu'ds and gases differ in their 
physical properties (c g. touch, 
colour, smell,solubility, magnetic 
reaction,* etc.) and chemical 
properties leg. behaviour on 
heating, treatment with acids, 
alkalis, and other reagents.) 



( IV ) 


Courie Content 

(c) Physical and chemical 
changes. (Q. Nos. 3, 4, 5) 


(Q. Nos. 8, 9. 10 i Misc. Q. 3-5) 


(d) Chemical compounds 
and mechanical mixtures. 

(Q No. 6) 

(e) Elements and compounds 

(Q. Mo 5) 

(f) Metals and non-metals. 

(Q, No 22^) 

4. Study of Air. 

(a) Air is not an element: 
it contains oxygen and nin ogen. 

(b) Proportion ^by volume) 
of these gases in air. 

(Q. Nos. 33—36) 

(c) Air is a mixture of 
oxygen and nitrogen. 

(Q. No. 3 0 

Other gases present m the 
atmosphere. iQ. Nos. 39 i,b), U)J 

5. Oxygen 

(a) Preparation (from mer¬ 
curic oxide and from potassium 
idtlorate); catalysis (onlydefini- 


Notes 

The following changes may 
be illustrative ; melting of ice 
and wax, burning of coal, 
conversion of water to steam, 
p>ting of iron, magnetisation of 
iron, heating the hlament of an 
electric bulb by electric current, 
heating of copper wire and 
platinum wire by Bunsen flame, 
slaking of lime. 

Brief mention of factors that 
induce and regulate chemical 
change, e g , close contact, 
temperature, pressure, catalysis 
etc. 

D —Study of the difference 
between a mixture and a com¬ 
pound of iron and sulphur. 

Only an elementary idea at 
the stage. 

p ~(i) Increase in weight 
during the burning of magnesium 
in air. 

(ii) Eipeiimeiit wiih burn¬ 
ing phosphorus in air inside a 
bell j ir. 

(lii) Chart of Lavoisier^s 
bell'jar experiment. 

Only names of these gasea 
are requited. 
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Course Content 

tion and illustration.) commer¬ 
cial preparation from liquid air. 
(Q. Nos. 40, 40, 47. 48, 10 ; 
Misc. Q. 4—^) 

Properties and uses 

(Q. Nos 41, 42) 


(b) Oxide $ may be gaseous, 
solid or liquid. Acidic and basic 
oxides. (Q. Nos 43, 44, 45) 

6. Nitrogen. 

Preparation (from air and 
from ammonium compound), 
properties, atmospheric nitrogen 
is mixed with heavier and inert 
gases. ^Q. Nos. 38, 39) 

7, Study of water. 

(i) Water as a solvent. 

(Q. Nos. 61, 62) 

(a) Solution-Separation of 
a solution into solute and 
solvent (by evaporation, distilla¬ 
tion, crystallisation etc.) 

(Q. Nos. 11; 14—18; 27, 28) 


Notes 

Apparatus for liquefaction is 
not required, nor also details of 
fractionation of the liquid. 

D—The burning of charcoal, 
sulphur, phosphorus, magnesium, 
sodium and non. Testing the 
product with water and litmus. 


Simple examples of fractional 
distillaaon will be included. 


Atmospheric gases dissolved 
in water, their biological signi¬ 
ficance. 

Solvents for fats, oils, paints 
and lacquers, (Q. Nos. 21, 06,61) 


The emphasis is on the 
solubility of gases in water. 

No knowledge of the 
chemistry of the solutes or of 
the solvents is expected. The 
emphasis is on examples of 
solvents other than water. 
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Coarse Content 

(b) Saturated, unsaturated, 
supersaturated solutions. 

(Q. Nos. 11—13) 

Concentration of solutions : 
solubility « solubility curves. 

(Q. Nos. 23-26) 


(c) Qualitative study of the 
effects of temperature and 
pressure on solubility of gases 
in liquids $ and of the e£Fecc of 
solutes on freezing and boiling 
points of solvents. 

vQ. Nos. 21-22) 

(b) Colloidal solution and 
true solutions. 

(Q. Nos. 29, 30) 

(e) Water of crystallisation. 

(Efflorescence and deliques¬ 
cence) (Q. Nos. 19—20) 

(f) Natural waters Purifica¬ 
tion of water. 

(Q. Nos. 56, 57, 58, 59. 60) 

(ii) Action of water on 
oxides of non-metals and metals. 

iQ. Nos. 63, 66) 

(iii) Water as a compound. 

(Q. Nos. 64, 65) 

(a) Action of metals on 
water. (Q. Nos. 54, 63) 


Notes 

D—Preparation of a super- 
saturated solution of sodium 
thiosulphate at the room tem¬ 
perature. 

D—(i) Solubility at room 
temperature. 

(ii) Chart of apparatus for 
determination of solubility at 
temperatures higher and lower 
than room temperature. 


Simple ideas of size of 
particles. Some everyday 
examples of colloids. 

D - Estimation of water of 
crystallisation (e. g of alum\ 

Mention to be made of hard 
and soft water which will be 
studied later. 


D—Action of s o d i u m i 
(evolved fias to be colleced and 
burnt). Chart of action of 
steam on red-hot iron. 



{ vii ) 


Coarse Content Notes 

(b) Electrolysis of water. 

Composition by volume. 

(Q Nos 67, 68) 

(c^ Composition of water Action of hydrogen 

by weight. [Q. Nos. (9, /O on heated copper oxide. 

(a), (b)J Chait of Dumas experi 

ment. 

8 Hydrogen. 

(a) P»eparation ('from dilute 
acids and from water), pro¬ 
perties and uses. 

.Q. No^. 49—51 i 53—55) 

(b) Reduction in terms of 
removal oi oxygen or adduion 
olhydrogen i oxidation in terms 
of the reverse processes. 

IQ. Nos. 8>-85; Mi‘c. Q 6) 

(c) Nascent state(elementary 

idea only). (Q No. 52) 

9. (a* Atoms. Molecules. 

Elemcntarv idea of atomic 
weight and molecular weight. 

(Q. Nos. 7, 186) 

Symbols, formulae, valency 
(definition and examplesi 

iQ. Nos. 72-75u.(b\ (c)] 

(b) Percentage composition. 

(Pages 146—154; 

Exercise III) 

(c) Calculation of empirical 
formula of a compound from 
its composition by weight, 

(Q. ; Pages 154—170; 

Exercise III) 
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Course Content Notes 

Cd) Chemicil equations. 

Simple calculations involving 
weights ot substance in chemical 
reactions. (Pages 170—187 ;> 

Excrciise IV) 


FOR CLASS X 


Course Content Notes 


1. Hydrogen peroxide; 
preparation. properties and 
uses. (Q. Nos. 77—81) 

2 (a) Law of conservation 
of mass. (Q. Nos. 86—89) 

Laws of definite proportions 
and multiple proportions. Exam¬ 
ples to illustrate the laws. 

fb) Dalron’s Atomic Theory 
(Q Nos. 90, 91(al ; problems ; 
Pages 2L2—222 ; Exercise V ; 

Q. No 91) 

3. Nitrogen and its compounds. 

(i) Ammonia—Preparation 
Haboratory method, as also syn¬ 
thesis*). properties, uses. 

Catalytic oxidation to nitric 
oxide and nitric acid*. 

Ammonium silts—their uses, 
oxidation in the soil. 

fO. Nos 92-98; 1C2) 

(ii) Sodium and potassium 
nitrates. Preparstion of nitric 
acid (from nitrates and from 
ammonia); reactions of nitric 
acid {a) as an acid, (d) as an 
oxidiatng agent. 


(D—Demonstration by teacher) 
D—Apparatus for distilla¬ 
tion under reduced pressure. 

D—Apparatus to show that 
it holds good for burning of 
charcoal, pho^p^orus or magne¬ 
sium, as also for other types of 
reactions. 

Explanation of the laws of 
chemical co nbination by weight 
by this theory may well be 
omitted. 

* Descriptions of commercial 
plants not required. 


Refrigeration. Visit to an ice 
factory. 


Only an elementary treat¬ 
ment of the action of nitric acid 
on metals in general is required. 
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Courie Content Notes 


Nitrates ; action of heat on 
them. (Q. Noi. 99 — 105) 

(iii^ Nitric oxide and nitro¬ 
gen peroxide as reduction pro¬ 
ducts of, and in relation to 
nitric acid. 

Use of nitrous oxide in 
anaesthesia iQ Nos. 106,106) 
(iv) The nitrogen Cycle, 
Necessity of using nitrogenecus 
lertilizers. (Q No. 107) 

3., 1. (a) Phosphorus as a 
chemical analogue of nitrogen. 

Preparation of phosphorus 
from phosphatic mineral j white 
and red phosphorus. 

(Q Nos. 109—113) 
Tri—and pentoxide Ortho- 
phosphoric acid ( only prepara¬ 
tion from bone-ash and from 
phosphorus pentoxide) j use of 
superphosphate of lime as 
manure. 

ib) Arsenic as another mem¬ 
ber of the same family j use of 
arsenates and arsenites. 

'Q Nos 114—118) 

4. Carbon and its oxides. 

(a) Allotropic forir s of car¬ 
bon-uses of graphite and char¬ 
coal (Q. Nos. 119-121) 


Detailed study of these oxides 
is not required. 


D—Chart of the Nitrogen 
cycle. 

Treatment of the contents 
not to exceed one page. 


Treatment only in a short 
paragraph. 

Only definition and illustra¬ 
tion of allotropy required. 

D—Different allotropic 

forms. 

D—To show use of charcoal 
for absorbii g gases, ai d for 
removing undesirable colouring 
matters 

D—Chart of lime-kiln. 


(b) Chalk, limestone and 
anarble. Laboratory and commer- 
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Coarse Content 

cial preparation oC carbon di¬ 
oxide ^ its properties and uses. 

(Q. Nos 123—129; Ii2-ii3 j 
136, 138, 127 133) 

Carbon’ites and bicat bonates. 

(Q. No. 135) 

Composition of carbon di¬ 
oxide by weig it and by volune. 

(Q Nov 134-126) 

The Carbon Cycle. Mineral 
waters. (Q Nos. 13/, 56) 

(c) Carbon monox'dc pre¬ 
paration, properties and uses 
(Q Nos. 130—132, 133, 134, 
138j 

5. Behaviour of gases— 
Boyle’s law and Charles’ Law. 
Gas equation. 

IQ. Nos. 129-141 i Pro¬ 
blems ; Pages 297—304 j Exer¬ 
cise VII 

6. Gay Lussac's Law of 
Gaseous Volume Q. No. 142] 

7. Avogadro’s Liw and its 
applications. 

(i) (a) Relation between 
molecular weight and vapour 
density. 

(b) Establishment of for¬ 
mulae of gates from their volu¬ 
metric composition. 

(c) Determination of atomic 
weights of elements. Numerical 
l»oblems. 

(ii) Gram-molecule, gram- 
mdlecplar weight Problems. 

(iQ, Nos. 143—150 i 196 i 201; 


Notes 


Simple fire-extinguishers. 


D - Washing scda and baking 
powder. 

D —Chart or asiembl.^gc of ex¬ 
perimental arrangement. 

D Chat t of the cat bon or car¬ 
bon dioxide cycle. 


Experimental veri6cation of 
these la AS is not lequued in 
Chemistry. 
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(bourse Content 

(c> Problems: [Pages 318 323 4 
Exercise VII] 

8 . Simple calculations from 
equations of reacting weights 
on substances and volumes of 
gases. 

I Pages 330—35'^; Exercise VIII.] 

9 . Lhijrinc and its compounds. 

(i^ (a) Sodium chlonde, Pre¬ 
paration and properties of hy¬ 
drogen chloride ^ volumetric 
composition. 

IQ Nos. 1*^1, 152 1*15, IM] 

(b) Chlorine-Its production 
by the oxidation of hydrochloiic 
acid and by electrolysis of the 
acid and of chlorides; proper! ics. 

IQ. Nos. 156—ItO ; 63, 170J 

(c) Bleaching powder. 

[Q. No 161 I a j 

(ii Fluorine, bromine and 
iodine as other members of the 
halogen family, 

IQ Nos lai^c). 161 (d . 162] 

Use of aqueous hydrofluoric 
acid ; iodine in medicine. 

[Q. No. 161 fbl] 

10. Sulphur and its com¬ 
pounds. 

(i) Sulphur : its extraction 

and uses. [Q. No. 165] 

(ii) Sulphur dioxide—prepa¬ 
ration i (a^ by oxidition of sul¬ 
phur and Hulphide ores. 

(b) from sulphites. 

(c) from sulphuric acid. 

Properties ; uses as a bleach¬ 
ing agent and as a preservative. 

(Q. Nos 166 170 i 183] 


Notes 


D —Apparatus for showing 
volumetric composition of the 
gas. 


Only the chemistry of Weldon’s 
and Deacon’s processes 

required. 


Only preparation, use and 
formulae .without discussion) 

D -Bromine and iodine. 

D—Etching of glass 


Allotropic forms and the beha¬ 
viour of sulphur on heating are 
not required. 

Description of burners not 
requii ed. 
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Course CoDtent Notes 

(iii) Sulphuric acid Chemis- Descriptions of commercia] 
try of manufacture by lead plant arc not required, 
chamber process and by contact 
process. Its properties (a) as ' 
an acid* (b) as a dehydrating 
agent. 

IQ. Nos. 179. 180.181(a)* (bl 

176, D7 I 

Sulphates. Alum 
LQ. Njs. 178, i84. 185] 
liv) Hydrogen sulphide— 
preparation and properties. Use 
as a laboratory reagent. 

IQ Nos. 171—175 i 182] 

Sulphides. 

LQ. No. 184. 185) 

FOR CLASS XI 

1. (a) Equivalent weight— (D—Demonstration by teacher) 
E-juivalent. of oxygen and car¬ 
bon (Duma’s experiments) : 
determination of equivalents of 
metals : by replacement of 
hydrogen, by the addition or 
removal of oxygen, by analysis 
or synthesis of chlorides by dis¬ 
placement with another metal. 

Numerical problems, 

[Q Nos. 187—197 ; 209 ; 
problems : Pages 433—450 ; 

Exercise IX] 

(b> Equivalent weight and 
atomic weight. 

(c) Determination of atomic 
weights as included under Avo- 
gadro 8 Law ; also application 
of Dulong and Petit's Law and 
law of isomorphism. Idea of 
exact atomic weight i problems. 

LQ. Nos. 198 -201 i Pro- 
blems j Pages 454—463, 

Exercise—X] 
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Courie Content 

2. Electrolysis. 

Faraday's laws of elec¬ 
trolysis. 

[Q. Nos. 206—208; Pro- 
blcius ; Pages 478- 494 

Exercise XI] 
(b^ Ionic explanation of 
conductivity and of electralysis, 
LQ Nos 2U2—205, 205 (a) j 

;t09—210] 
Acids, bases, salts, neutra¬ 
lisation i acid salts, basic salts, 
neutral salts ^ hydrolysis. 

IQ Nos. 211-214] 

3. Equivalent weight of 
acids, bases and salts. Standard 
(including normal) solution. 

IQ Nos. 21 > 218 ; 21 (a)] 

S mple acidimetry and 
alkalimet^. 

[Pages 511-549; Exercise 

XII] 

4. Elementary idea of 
atomic structure—protons, ele¬ 
ctrons, neutrons. 

iQ Nos. 219, 221,226-227] 
Electio valency and covalency. 
iQ. Nos. 222—224) 
Radio-activity. iQ. No. 220] 
Isotopes. Q. No. 225] 
Oxidation and reduciion in 
terms of elections [Q. No. 228] 

5. Metals and their com¬ 
pounds. 

(i) Physical and chemical 
differences between metallic 
and non metallic elements. 

IQ. Nos. 229, 230] 


Notes 


Cases of back titration, or of 
indirect estimations are not 
required at this stage. 


The treatment of the course 
content should not exceed 24 
pages. 



( xiv ) 


Course Content 

(ii) Extraction of metals 
from their compounds cccuring 
in nature. [Q Nos 233—234] 

(iii) Properties of metals. 

(a) Physical properties. 

Q. m 

fb) Electro-chemical scries 
of the metals —Action of oxy¬ 
gen, water and dilute mineral 
acids. 

Displacement of metals from 
solutions of theic salts with 
another metal. 

(c) A tion of nitric acid, 
caustic soda and ch’orine. 

[Q. No. 231] 

(iv) Alloy s —Elementary 
ideas about preparation. Some 
common alloys e. g., brass, 
bronze, german silver, duralu¬ 
min, soft solders, type metal, 
alloy steels. 

i'Q No. 232] 

(v) Some common metals. 


(a) Sodium Extraction, pro¬ 
perties and uses 

(Q. Nos. 235, 236] 
Prei^ration of sodium sul* 
pbal^i sodium carbonate (Solvay 
prp^ss), 


Notes 

Only mention of the di6Fcr- 
ent methods with examples and 
equations twhcrc necessary) 

D - Exhi it the metals, 
sodium, calcium, magnesjum, 
copper, zinc, aluminium, lead 
and uon. 


Copper from copper sulphate 
solution with iron ; silver from 
a silver salt solution with zinc. 


Only qualitative composition 
and uses. 


D—Charts showing preparation 
ot different compounds from a 
basic compound o..curing in 
nature. 

Individual compounds are to 
be read only to the extent 
indicated 

Only Chemistry of extrac¬ 
tion uf metals ; com i.er«.ial cells 
aiid furnaces are not requited. 
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Course Content 

caustic soda (electrolysis of 
brine, and lime method). Their 
uses. iQ. Nos 265,237,239] 
Preparation of glass. 

IQ. No. ^67] 

(b) Maghcsium-“its extrac¬ 
tion, properties and uses flight 

a 11nV^ ^ 

IQ.’Nos. 240-2421 

(c) Calcium Extraction and 
Properties. Q. Nos. 243—244] 

' Preparation and uses of lime. 

Plaster of Paris. 

Q. Njs. 245, 265, 266] 

(d) Copper—Extraction from 

copper pyrites ; prr perties and 
uses. [Q. Nos. 246, 2<7J 

Preparation of copper sulphate. 
IQ. No. 265] 

(e) Zinc—Principle of extrac¬ 
tion f om zinc blende ; properties 
and uses (alloys; battery-making) 

[Q Nos. 248-2 sol 
' ' Galvanizing vcompirisonwitb 
tinp latinii). iQ No. 251 

(f) Aluminium—Extraction 
from bauxite; properties and 
uses. IQ Nos 252-253J 

Thermit process 

[Q. No 254], 
Preparation of aluminium 
oxide, chloride and sulphate. 

[Q No. 265] 

tg) Lead-Principle of ex¬ 
traction ffom gaUna i proper¬ 
ties and use lQ. Nos. 253—256] 


Notes 


Brief mention of cement and 
its use as a building material. 

Only the principles of the 
different steps. 


Purification of lead (elimina¬ 
tion of arsenic, desilverisation 
electrolytic refining; not required. 
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Preparation of litharge and 
red lead : action of dilute hydro¬ 
chloric and nitric acids on them; 
uses. [Q. No. 257 (a i] 

White lead ^formula only) is 
a pigment. iQ No2->7(b) 
(h) Iron— Excraccion in the 
Blast Furnace. 

[Q. No. 258] 


Cast Iron, Wrought Iron and 
5teel Principle of prepirationof 
steel from cast iron (description 
of eny of the process not 
required . 

IQ. Nos. 259-262] 

Properties of Iron—Rusting 
and rust-prevention. 

IQ. Nos 263,264] 

Preparation of ferric oxide. 

[Q. No. 2h5j 

6 . Carbon Compounds— 

Organic Chemistry. 

1. Fuels : examples cf solid, 
liquid and gaseous fuels, 

(i) Chemistry of prepara¬ 
tion of water gas and producer 
gas. 

(Q. No 268] 

(ii) Destructive distillation 
of. coal ^Coal-gas and by¬ 
products. LQ* 269 ] 


Notes 


D—Chart of Blast Furnace ; 
detailed description not 
lequi'ed. 

Function of coke and lime¬ 
stone ; simple equations to 
explain reduction of iron by 
carbon monoxide and by carbon, 
and formation of calcium silicate 
slag. 


Scope of the subject:— 

The course content is to be 
covered in 24 to 52 pages. 

Commercial plants are not 
required. 

Description of the gas works 
not required; but mention 
should be made of the different 
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Destructive distillation of wood, 
only products are to be mentio' 
ned. Q No. 270] 

(iii] Products of fractional 
distillation of petroleum. 

IQ. No. 2711 

2. Hydrocarbons. 
Preparation of methane, 

ethylene and acetylene. 
Properties. 

IQ Nos. 272—275] 

Saturated and unsaturated 
compounds, substitution and 
addition products. Q No 276] 
Homologous series : illustra¬ 
tion. Q. No. 276] 

3. Halogen derivatives of 
hydrocarbon—examples:Chloro¬ 
form, iodoform, ethylene dibro- 

, mide are such compounds 
IQ. No 277] 

4. Methyl alcohol ^prepara¬ 
tion from wood distillation 
products). Ethyl alcohol 
(preparation from glucose)— 
methylated spirit. 

Q Nos 279, 280] 

Structural formulae of alco¬ 
hols ; alcoholic hydroxyl group 
(with reference to the action of 
hydrochloric acid, sulphuric 
acid, organic acids, phosphorus 
pentachloride, and oxidising 
agents). ,Q Nos. 278, 281, 282J 
Glycerol is an alcohol. 

LQ. No. 278] 


Notes 

distillation, removal of tar and 
ammonia, xemoval of hydrogen 
sulphide. D—Chart. 


Preparation or reactions of 
these compounds are not 
required. 


Detailed study of these re¬ 
actions not required. 

D—chart to show the rela¬ 
tionship between different 
classes of organic compounds. 
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5. Formaldehyde fprepara¬ 
tion). Formal !11 ; bakelite ; 
plastics ; acetaldehyde (formula) 

[Q Nos. 283,288, 291 J 

5. (i) Acetone (prepiration 
from wood distillation product). 

[Q No. 279 

Structural formulae of Alde¬ 
hydes and fCetones. 

[Q. Nos. 283. 290, 291] 

6. Formic and acetic acids. 
Prepartion. Structural forcnulae. 

IQ. Nos. 284-287 j 289] 

Some organic acids of every¬ 
day use {e.g. oxalic, citric, tar¬ 
taric). (Q. No. 293] 

7. Esters ; Preparation : 
hodrolysis. Essences, Fats and 
olis ; soap. [Q. Nos. 294—295] 

8 Cellulose and starch. 
Importanceof cellulose products 
in the arts and industries. 

Sucrose and glucose. 

fQ. Nos. 297—2991 

9. Products of distillation 

of coal tar Q. No, 300] 

Peculiarity of benzene and 
its homologues. Ring and chain 
compounds [Q. No. 301] 

Some derivatives ot benzene, 
some dyes, antiseptics, medi- 
dnals etc. prepared from them. 

[Q. No. 302] 

10. Food. Proximate princi¬ 
ples of food Nutrition ^ balanced 
^et. Vitamins ^ Digestion. 

[Q. Nos. 303 -305] 


Notei 


Reactions of aldehydes and 
ketones not required. They arc 
to be read only as products of 
oxidation’of alcohols and 
products of reduction of acids. 


Chemistry of these acids or 
their structural formulae not 
required. 


Only a popular treatment in 
outline is required. 


Only a popular treatment in 
outline is required. 
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CHEMISTRY COMPANION 

[ 3»rf55i 1 

chapter: I 

Matter—its propertiesi changes and classification 

[ ■« cstW'oT’t ] 

Q. 1. (a) What is matter ? What are the different states of 
matter ? (b) What do you mean by physical and chemical 
properties of matter ? 

[ (a) t% f% ? (b) 

» 

Ans. (a) ( Matter )— ^ f%l 

^5ftC^ (States of matter)—j 

( solid ), (liquid ) ( gaseous ) I 

c^ *Ttc3i ^t^l ^ c^t I »r^*f1 

^ I nftc<^i 

?i1 ^BTtir^si 5{1| I or <ttc3i ‘-sit’ll ^f\4 ^t^t?i 'Q 

TO I 

*^<?r vfj^ 'e Fic^ni i 



^ ^»r ^ 

(b) ^?t^^«f^S ^ ^ ?W^f^ ( Properties 

■of matter—physical and chemical ) I <2fC^r^ 

'S'l ^1 ( properties ) ^^1^1 0{ 

^ I m^^'i ^1 

^w\< i ^t<i ’^^ts'^ luO'C '« l^ts^ 0*0 I 'fl^'isf'n 

«fim c^ kA I 

I ^^1—^21? 5t’55^ 

Q 2, Illustrate with examples, how the physical and chemical 
properties may be used for the identification of matter. 

[ c^ 'e 

Ans. ^5f1lC«l^ ft«i®f«l ( Identification of matter )— 

«ir^ I 

cW^5 ^rWc*n % 

*fifp^ ^«fi—'®t5ii ^Jift i 5^^'©^ ^sr, 
^’«f1—c^^, b$5i ^wW i ^11%, ^^*(1 

n^kvtR, ^f1i^ ^wtff I 
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CsFtfi^ I 

STtI I m n^Ct*T i c^t^sf, 

I i ^Tl^5ltf^^l1 C'^tRW^ 

I 

-f5f^ CiTt^J^I J ^r^I ’?'fjf I 

''M*f—<tf% ^#*r, at5it?:¥^( i 

?1 vrt^j^l—^tf^ i 

c^k, I 

^«1[iTlv^ \8 filR'i ^llr'Bit'T ^t^sT 'Q 

T^'^% '^^^^ nrlc'^i^ I 

^'f^rc^ ^Tt>i i 

^r^c^iT t^’f’^ '« 

t^nff ?ftf^ 

^1 ^Ttt^c® mtn I 

f?c^ *t5i iri^r^tc^R 

?fm, 

^?r I 

^Ft?3nir fen—f^N^, 1&5f ^^^'sfii <rt^ ^ ^ut^n^r- 

fet^r, c9i\^ ^Ttf? «rt^ =n i ^m^tfet^r ’»Pt^ 

f^ifes ^Rki ^«r ^Rc^f wtrrtfen ’fjt*i i 





BlGHEIt BEOONDiBT OBEHI&IBT GOMPAMON 


»itTi ^tft '5r«fs<:’sp^ nt's^l i 

I 


^ Q, 3. What are the characteristics of physical and chemical 
changes ? Give suitable illustrations. 

—H. S. 1965, ’69 , 70 (comp.), 71 (comp.), '72 


Ans. 

(1) CT 'nrt< 

^1 c®Vs m I 

nTftt<=3 ?fksT 

^11 

(2) I 

(3) 

1 ^ 1 ^ ntc^ I 

(4) *trfcf<r c^^ 


(1) C^ 

(2) -sihif[|i|-<?" *lT^#?i ^ I 

’ifK ^\- 

cJi'6?i ^-hr s{i I 

(3) »it ^ 1^ ^ 

(4) \5t *t^1< '« 

^51 ^ ' 
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- (1) m ^ I 

^ i 

‘•<HCT iSf^ <>ft6T| I 'sr^Tf^ 

^r< 

^ I cw\^ ^^ I 

► 1^#r^®i ^u( I nitzn 'Sftc^it^ 

f?^1 ^Tt I 

^^?11 I m ■‘^'ilci C^'\^ ntlf I 

c^Ft^f ^\\n « ’^tft ^{1 I ^1^ 

*tf^^sT I 

S\ft^l«i—(1) i^Tl 

';5i%<^ ^'-^it^c^ m '« 'tf^T3 i 

^ «rf%):^-JT c^\fn^ *t«fr’f; t^tcifir c^\R^ ’^csrf 

«r^ 3T’^< I >^^5f ^ita ^ 

•* 

(2' 5OT ^"*fT ^tert '®(t?!^ 

^tJft^ sTs ) ^tR'f^ ^1 p 

*tfft< I wtnftitsi'« ^-\z^^, '6 

I 'Q '6WC5f^ ^ 1 



6 HiaaBB BBOOND4B7 0HEMI8TBT OOUFANION 

(3) ^t%1 fe 

t%?( ; ^ ^ I 

J{11 t'^us I ^^ts 

51^51 «r^i I 

Q 4. To what class the following changes belong—physical 
or chemical ? Give reasons. 

"St^l I ] 

(1) Common salt or sugar is shaken with water until no further 

solid remains. [ ^W<r=! src^*< ^itf^^l CVr<3^l1 

C5f^i I ] —II. S. 1970 (comp.), 72 

(2) A piece of sodium floats on water, finally disappearing. [ 

^^1 ^^^1 C5f^ I ] 

(3) A piece of copper wire is heated in a BiiUvSen flame until 

the blue colour of the flame disappears. [ 

W'*T-=l I ] 

—H S 1970 (comp.), 72 

(4) On dropping a few crystals of iodine in a heated flask, it is 
filled w'ith violet vapours. [ 

jFt# c^^Al I j 

(5) A piece of magnesium wire burns in air* [ <4^ 

51Tt?rcsrfit^tsf ^9\UsZ^ I ] —H. S. 1966 { comp. ) 

(6) A candle is burning with flame. [ C5ft5];<Ttf% 

I ] 

(7) Burning of kerosine oil. ' [ I ] 

(8) Distillation of water. [ W.m f| ] 
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(9) Dissolution of copper in nitric acid. [ 

^?I1 I ] 

(10) Heating a piece of limestone. [ I ] 

(11) When cane-sugar is heated, a black mass is left. [ 

i ] 

(12) Electric current is sent through fused common salt. [ 

(13) Magnetisation of iron. [ I ] 

—H. S 1906 (comp.) ; 1970 ^comp.) ; ’71 (comp.) 

(14) Heating the filament of an electric bulb by passing electric 

current. [ Wl I ] 

—H. S. 1966 (comp) ; 19G9 

(15) Heating of camphor [ ^^1 I ] 

—H S. 1966 (comp.) 

(16) Iron rusts. [ I ] —II S. 1971 (comp.), ’72 

(17) Lime is added to water. [ ^ ^ I ] 

—H. S.1969 ; 1972 

(18) A platinum wire is heated in a Bunsen fiame. [ 

iftfejTt^ '5)'r?r ^ I ] —H. s. 1972 

- (19) Clear lime water kept exposed to air in a basin gradually 

turns milky. [ ^ 

I ] —H. B. 1971 (comp.) 

(20) Electric current is passed through acidulated water. [ 

—H. S. 1970 (comp ) 

(21) Ice melts to water. [ ^ I ] 

-H. S. 1971 (comp.) 

(22) When coal burns. [ ^ I ] —H. S. 1969 j *72 
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Ans. ( 1 ) cff'e^ ^ 

^!rl I ^^*1 '<1 I 

^ ^1 ^ c^t^T ^ii i m 

5f^<=i ^ w^f ^ ’ita 

*tT^^ I ^^t's, ^1 I 

(2) c*it!%^t3i ^*nr c^’9\i^ Wifi'S 

I 'Q ^ 

'« ’fe ^91^ I ^t?t I ^^t* 

(3) c£|-^f^ ^ I 

^%m ^iin ^ nxc^ ^^ i C 

>£i^jfe ^tc5ii <^N' I 

I ^ift i 

v£i^(& I 

(4) ^c?rrf®sr ^t’*Tt^'® i ^nitf^ 

srtw I k^1 'srtnilfijR ’ff^‘T« 

(Sf?Ftm«? ’^[cfe I ^^1 ^fc?itf^c?r?f 1^1 c®W I 

'ST^t^c^ (»it?l I ^irr^fc^rf^Tit^ 

'<i ^ ^r® *i"^< I »i^®r 

^"TlTTfST 'Q WV, 5T1 I 

5i7t’lwPf^1^ '®n:W i 

^ ^ j vsi^ *tf^^JT I 

•' (6; tj^rsr c^t^i^rf^ Pt^ ®5%3 'Q 

^ I mcsf 5p-|Sjf csrfsi '$^8t cWt^ 
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I '<3 ^1 #51 c^^sT 

^ I 9ft%^ C5i1ir '« 

# 'Q atR^ #'« #r3 

*i"^< I '« Tl I 

#1?:^ w I #1 ^t>it5f^^ *tf5^ir I 

(7) Tffw ^‘UM "3^ ^1 

sQ ^ I [ ( 6 -^^ 

c^l^fx-f ) C?^t#1 ^'^fl ^t5 C^ '<lt^t^1^^ I ] 

(8j #t#1 ^'A\ C>1? 

^R^1 “^^1 I #r^ sf.^iif I *^t3=r 

c^ ^ '^t^i c®^'^ ^R#-^ I ^'■R'l, m 's 

^^isRf c=^^=i I 

(9) jfR'^ '^Ri R»rt|r^ 9ttF ^[Tftft ^c'R R^ 

Ji^ v£j^" ^R1 ig’ff’^'3 ^#1 I M ^tIRot 

Gift's ^R^1 sitlcSc^ ’^R't'^ v£l^»^ sri^cJtc'^^T 

^»ft< ‘tt'e^il ^R '^Rt ^nR ^R1 I 

^?i‘< #?:'3 "51^ ^1 ^JtR^ RR^I ^x:^ \ 

^s^ts #1 ^i»iRR^ ^R^'^ I 

(10) ( ^jRR^R ^Rc# ) -^Rcs^ ^Tt^rR^R 

^ ^iR¥ #RR^ 1 ^R^csr 

*iR^^^r #^c^ r Tt^RR^ ^R#h i 

(11) ’^W RR ^Rc^t ^1 ^tcsii ^Rs? NQ ’iR't^' ^ i 

RR >8 Rf^ I RR >itn, , RR R1^ •« 

^ ^»f?R 'Q ^ I '8 RR RR^I 

•tt'Q^I ^R 5T1 I ' ^RtRR^ *fR^ I 
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^ ^if c^Rijf ?fTl7:»r i 

c*rtf%![t^ 's t%^ 

^^ts, f^C9R«l I 

(13) ^ (14) —Q. 3-vH ^*i(t3F01 (3) ^rK '€ (2) 

c*r^ I 

(15) c^ i 'ii^ «rc?r^ (4^ c?^ 1 

(16) 3 jt-n «n?jrT^OT (3) c^f^ 1 

(17) 3 2 ^‘s 1 

(18) ’^Rc^ 

I 

R'RRl '«rti:>r 1 =^11 

^ I c^^ft^l ^^¥1 I 

«TR^;r '^tft fif^'f^^r nfS^‘ 

I ^1 «rsr I 

(20) 3^“n (1) ^l"^ ^t^RRr^ *f^ c?^ I 

(21 ) 3 ?i'n ' 2f«ft^c?nf cWt® (1) cff^ I 

(22) RkR?? w:^ I 'st't 

^ I Ri *T^f!t «ti:^ ^W\ nR‘f^ 1 'Q’wsr 

'««ffl[ ^cw I *tR^^r ^R Hi 1 

ttfr (srfRs^i I ^ ^tHRR^ nR^i^H 1 

Q, d» Define the following terms ;— 

(a) Homogeneous and heterogeneous substances. 
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(b) Element, —H. S, 19G8 

tc) Compound, —H. S. IQG'?, '63, ’69 

(d) Mixture. 

(e) Exothermic reaction and exothermic compound. 

(f) Endothermic rcRction and endothermic compound. 

[ (a) (b) 

(c) (d) f^«r ^ 

(e) (f) '« 

A ns. (a'l 'Q (Homogeneous and 

heterogeneous substances )~ 

'iiTs c^ 'Q 

c3itf^^5T ciFt^t^^ I 

(, '‘8 *1?1< I 

(b) ( Element h~(^ CW\^ 

??1, csiV®!^ ^1 caiW ‘<1^ I 

(c) ( Compound )—cn 

^1 ^'8in ^ 

^1 I m-\^y ^ ^1 

i c»itf^?il3r, 

ciFt^tl^ ’frf^ I 

(d t Pl«f ^ ft'SEf*! ( Mixture ^ ^1 

^tPt?i1 '85fw^ c^ c^ ^^’srt 

?rr^ pT«r ^1 Piaf«j i par *»rifK 
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j '^^v$ I f^af ^Prtu>k 

-5f=ft%^ I ^ I 

^ 1 \ 'Sf^rrsT^; ■'«rf%i:wiT '« 'ill' ^Ife 

fef®i I ^t^if fM«i I fBf^^ ■•^iSsr 

fM^ ^ I 

(e) f^f^3»irl ( ExotKenmic reaction )— 

^ ^C5TI 

^^\^^ ^tl'-'®i^tt''5 

I ^N -r-[t?r 1^fen I c+02=C02i 

^*f=94,000 ^Tt^1% I 

'« 'srtjc^jtP,^ ?ffS^ I N5i + 8H2 

= SNH3 ; ^t^=22,000 ^Tt^f% I 

( Exothermic compound )—C^ *1*ft’f 

(f) ^^(Srtfl' (Endothermic reaction )-C^I 

^«r5T ■« ^t^sT ^'^1 

^ '®t*t c»ftf^^ I ^1 f^&^n i 

C+2S==cs 3 i c»ttf^'5i^t^=28,ooo^n^f^ I ^ ^f^nrsf^r 

'U^f^^ti-'Sftfi'Rf^^i I N2+02=*2N0 ; 

C*^fn'® 43,000 I 

^^-tSftCr ( Endothermic compound )—C^ 

w cw«i ^ ^tn-isrrfr a\fn^ i 
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Q. 6. What are the differences between a mechanical mixture 
and a chemical compound ? Explain with illustrations. 

—H. S. 1967 (comp.) j ’69 (comp.) ; '70 (corap.) j '71 ; '73 

[ MS i> ? 

I 

Or, 

Tabulate the essential differences between a mixture and a 
compound of iron and sulphur. —H. S. 1964 ; ’1967 

[ I ] 

Ans. (1) (1) 

^ I 

'2f^^ I 

c?^i >rhi, '« 

I f^astr^m ^*1'^ 

I fetterfpl 5lw 

«r(c^ I t^asfc^ ^\ 

\ 

nm ^ i 

7 'et’f ^6 4 ^t’t “T^ 

?nc^ I ^t'^i ^tc5ii 

jjteiTFtIt® I 

^ 511, C^k^®n ^ 5(1 I ^^5T ^t^-JTt^l^C® 

c^t5( '“iN’t ^ ^ 1 ’srtn^JT »Tt5fTrtc^ c^ik 
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’frt’i ^ 

m 5T11 ^nt’, I 

( 2 ) nrtc<<r (i) (:^\t%-<p 

I 5(1 I 

^t^^«l— vQ f^isfcj >il^tc^T c^H" 

I r^'i 

1%’^1 C^t5( 

•*It?( Hi I 

(3) *rr*ft^®l f^*l (3) C^fyf^ 'Sf-^RsTfC^ 

**itc^, Ht« Hi c^rtH't) 

I I 

. felirt^*l~C^^ '« iHsr®l ^tC^H ^IH Hi C*ftH«l ^ 

Hi ; H^fHHl ^tHHH HtsiH'tl^ ^IH ^'H I 

'CH^tH CH^lH ( HH1,— 

) HI '^t’l C»ftfH« ^;H ( HH1, ^TfC^ltlHHrH CfHt|c^<l Sf^tH I5H1 ) I 

(4) HtHtH*l fHSfC'l (4) ^TlC5(H ^^tHtHW 

'«^CHH CH C’^tH H^tr1 '=(5J^tr» HtC^ I 

I i cn'lfn'*^ ’iTtc<H H^icn’SFl 'qh^^- 

i -^<^Hf^f^f I 

®ftl^*1—CH CH^tH ^iHHl^l C^ff^f, CH C^tH ’^fHHt'! 
fH^ H^fHHl HtHtHH tH3^'l H^Hl HtH I '«riHHH «(tHHH 

’rtiCHS^H '«^H H^*f1 fHf?^-7 ^tHHH 4 I 

(5) HtHtHH tHat*! HtHtH^f^S (5) CHtf?f^ 

^ippnf 'ATn CH^tH CH^tH t^1 ^t^H I 

.»nm ^TtcH I 
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^1^1 I ] ?1 C^ CVit^^ 

( 6 ) ^ ( 6 ) 

^lif1^^«l—(PErff^<? * 1 ^t^ 100 ®c ftl 

<Sj5f f^2!f ^^«|*v<J^ ftffl J|C^ I 

Q. 7. Explain the following terms :— 

(a) Molecules, — EL. S. 1968 ( comp* ) ; 1970 

(b) Atoms, —H* S. 1968 ( comp* ); 1970 

(c) Atomic weight, 

(d) Molecular weight, 

(e) Gram-atomic weight or gram-atom, 

—H. S. 1663 i (comp.) '64 i ’70 (comp.), ’70 
(t) Gram-molecular weight or gram-molecule. 

—H. S. 1962 } ’66 y 72 

[ ^INTI (a) (b) (c) (d) 

sBfiT, (e) ''SSfJT ^1 >5rt5('n^3ft^, (f) 5ti?-’5rr'tlw 'S^jt 

Ans. (a) ( Molecules )— 

I C^t^T 

^ I c^T^T *wtc<?[ ^^$51 

^Xx i n^^X ^X ' 

infill 
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I ( diafcomic ) 

^X I 

( monoatomic ) ^1 I ^^t<^ *t?t3ftt 

?ft^;5 ^<31^?:^ elementary molecule ) I ^<*11, 

^[fesr^ ^X I ’flS^ 

( compound molecule ) I ^^1, I 

(b) ^srtq^ (Atoms)—C5[\1^^ ’l«ft?:<^ ^f^^err ^ 

'®^N*f '51^^ I 

(e) ^ftinrt®l’f^^ ( Atomic weight) —C^ftR^P *t*ft^'^^ 

n*N«nik^ c^flR^ ^ttW®tfw 'SlfST I 
>8^= , 

'«WR^ >ff^ ^ 

'QWOT '®ls^’1t^ ( ratio ) 'e®r^^ 

^'<1 I 

CIFtRcsT^ 35’5i C^fflOT *t^^tt, 

35-5 ^SR 12, 

12 ^*=1 «tfl I 

(d) ( Molecular weight)— 

*iTrtc<^ '5rt«tf^^ i ^x^ c^f^ 


I 'il-<Ff5 51^^ —^\t I 

._ 



MATTBB—ITS PBOPBRTIBB, OHAHaBS AND CLABBIFIOATIONB 17 

« 

CIFtROT 71 i CSrtf^Cil^ 

’5^^ -n&S I C?rtfl[OT 

'Q^= 2 X 35*5 =*71 I ^f>n5 

*rl5i?Pt?r 'Q i ^itf^i^ 

(HaSOj-^^ ^Q^sf=2 X 1-hi X 32 + 4 X 16=98. 

(c) 5rt^-‘®tt^t«rt%^ ^ -3JtR-‘*»t^«rt<l^( Gram-atomic weight 

or Gram-atom )—[ 'Si^m > 1^^1 

c5ft^ «2ft3i-^srt«tF^ ^s^1^^- 

I i I 

1 CIFtf^iT 35’5 ^ CiPtf^Jr I 

^t^iT = 12 ^ I 

(f) art^-^«rfw 'SW^ ^ tSrt^-^^( Gram-molecular weight or 

Grara-molcciilo )—[ '8^*[’-il?I T^m) I ] 

5fm f^>itc=^ !2f^t*t t5tt«i-^t*tft^ '<^w^ ^1 >2rt*i- 

I i i 

>itsff%^t^^.- ^rtFic^ir (5rt5r-'«[l 98 j i5ft^-'s(^ 

71 dft^f I 

Q 8. (a) What is a chemical reaction? (b) What are the 
different types of chemical reactions ? 

[ (a) fell ? (b) 

fell f% f% ? I ] 

Ans. (a) fe^l ( Chemical reaction )—C^ fetil 

c^p{ ^ifK ^1 ^^i, 

(b) (Types of chemical 

reactions ): 


2 
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(1) ^1 ^KZlgi^ ( Direct union or Syntlieeis )— 

c^l^T ^isc^rttn 

c*i^ ^ »i??n5r^ 7[zs\ I 

2 H 2 + O 2 = 2H20 

Na + 3Ha = 2 NH 3 

^tcStrsjiT 

(2) ftwtSfsr ^ ftcst^*! ( Decomposition or Analysis )— 

t^13p5t5 ■a^fs eshf^t’F ’ITI^ ^1 CTlf^r^F ?Tt 

^1 f’jcsr?*! xra I 

2HgO = 2Hg + O 2 

CaCOg = CaO + CO3 

(3) iSfvH ( Displacement) ^1 ( lleplacement or 

substitution )~C^ 

f^gr'^ 


Zn 

+ H2SO4 = 

ZnS04 

+ 

Ha 

fsj^ 





¥e 

+ OuSO* *= 

Fe804 

+ 

Cu 







(4) ( Double decomposition ) ^ (Mutual 

exchange 

Tl^l I 

CaCla + NaaCOg = CaCOs + 2 NaCl 
cft^r^ c>iTf®?HTi cmf^irr^crr^Tt® 

OaS04 + NaaOOg = CaCOg + Na2S04 

enfsm^jpJTfwsr C3f(^-i(iai 3rrcTc?p^ 
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( (6) *itiprt‘tf5nr ( EearraDgement of atoms)— 

^ I 

( ammoiiinni cyanatc ) ^RCeT ^^1 

( urea )-C^ ^Vi I NH 40 CN=C 0 (NH 3)2 

Q. 9. Motion, with examples the factors which bring about 
a chemical reaction or a chemical change. 

[ ^1 1^R«( 

^?r t ] 

Ans. 

(1) ( Contact ^ ^1 

w f#^i I ^\^^ 

^1^31 ”<^di 3j<i? 

I 4P+6l2 = 4Pl3 I 

I 2Na + 2H20 = 2NaOHH-H2 I 

(2) ( Solution )—m 

I c>irf%Tr^ '«^■ijFrr^i'<? 

*s^ ^\"®tc*f ■<rff^C''^ f^i ^11 'sfc^ 

(3) ( Heat)— 

2Hg0 = 2Hg + 02l ^ 

cw\^ felt^ ^C5T 

Fe+S=FeS I 

(4) ( LightTO 

1^ i ^ ftaf*! ^t%5T c^t^T 
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sn I ^ csFtsrt^^ 

I H2 + Cl2 = 2HCl I 

(5) \5f®^»f1%» ( Electricity )— 

fell ^ I ^^?i jft^tr^T 

I ^311—c»itfeit3i 
c*rrferrsf 'G cs^tf^c^T i 

n»rt'«f I '« (2:1 'sft^i^c^T ) 

( electric spark ) 

(6) Ft*t ( Pressure )-->lt^^tC^'^ CIFtC^t 

^j%c^ c^t^r f^Fn ^f®?[1 ^t^f^‘<r ^1^1 

^1 ^ic^tc^ f^Z^^ C^tC^ C^ 
fel I 

(7) ( Sound ^ '« 

Q, 10. Define—catalyst or catalytic agent; catalysis. 

—H. S. 1900, ^63, ’GO, '07 (Comp.) j '09, 70. (Comp.), 71, 73 

Can a catalyst start a reaction or affect the final products of 
a reaction ? 

i I 'SlBfW C^l^T fet 

^9iz^ ^ f ] 

A ns. ( Catalyst or Catalytic agent-)—C^t^l C^t^ 

t? <2ff'^ «(tfel CTfs? 

^t^rnifd^ fet^ ^1 ^ f<fei-c“tc^ 

'6sfJi 'G ^^i I 

^9f I ^*1^ I 

( Positive catalyst ) I 
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I 

C^z^ ^*iWZ^ Q nk^ I ^Ttf>iOT 

W C^\^ C^1iT nf^C^ 

( Negative catalyst ) I 

»lt*ft<f'l J\^^zn flCiT 'Q 

Rfir^ oftc^ i r^-% >if3ti^ 

^fv^ iM I ^^^1- 

■sryTO^^ <i'C^ I c>iH%'ff5( c^lSl 

■f^“tfli;n, c>itf^Tit'-i 

^^\z^ '^t-i -^z^ I 

c^U fm) ^1 c"f^ 

-^Rc^ nlc< Hi, ’Tf^ 'Sf«tR^ I 

Addilional Questions with hints on answers 

CHAPTER I 

1. What are tho JifTerencea between physical and chemicai changes? GlasBify 
as ‘physioal’ or ‘cheiaioal' giving a btiel convincing reason in each case, the obanges 
which ocQUT when S— 

(a) Sugar is dissolved in a cop of tea. (b) Ammonium chloride, heated in a 
teat tube, vaporizoa and oondenaca as a solid on the cooler part of the tube, (o) Air 
from mouth, when blown into lime water, turns lime water milky, (d) A piece of 
foe put in a beaker of water when the latter gets cooled, (e) Caustic soda is dissolved 
in water when tha solution gets heated, (f) A piece of platinum wire, a piece of 
•oharooal and a piece of phosphorus are separately made to glow. 

[ Hints. 3 4 Jit 2[C?rm C5|^] 

2. Yon are supplied with a substance which is composed «oE iron and sulphur. 
Describe ezperlmouts yon would carry with this substance In order to find whether it 
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was a mixture or a compound of the elements and in each case describe the results 
yon would expect to obtain. [ Ans. 6 *1^ sfC’SIt'SW ] 

8. Eiplain the difference between ''atoms*' and “molecules’*. Illustrate the point 

with suitable examples. —^H. S. 1968 (Oomp.) 

[ Q- 7 W. (1*) ] 

4. Defiae—element, compound, mixture ; and state whether each of the following 
is an elementi a compound or a mixture !— 

Common salt, water, air, gold, brass, a silver coin, blue vitriol, sugar, mercuric 
oxide, nitrogen, gun-powder, milk, mitre, iron powder. —H, S. 1968 

[ Q- 5. C5rtf?[^ I C5ltf^r=F 51^1. 

6. Describe the criteria of a chemical compound. [ Ana. CW<1 ] 

6. Explain to which class do the following substances belong (mixture or 
chemical compound) :— 

(a) Air (b) water (c) Lime (d) Bust (e) Saline water 

-H. B. 1969 (Comp.) 

[Ans. (a) (e) fsjai*!; (b) (o), (d)-t?|\^| ] 

7. What is atomitioy 7 Give examples of mono-atomic and diatomic molecules. 

[ ( atomicity ) i 7(a) 

m\] 


CHAPTEK II 

Solution j Laboratory processes and their applications 
Q. 11. Define the following :— 

(a) solution, solvent, solute. —II. S. 1966 ; ’66 { Comp. ’73 ) 

(b) saturated sulution. —H. S. 1962 ; '66, ’b7 (Comp- ) '69 

Vc) unsaturated solution. 

(d) supersaturated solution. —H. S. 1960 ; 1564 

[ (a) ; (b) J (c) 

i (d) I ] 

Ans. (a) ( Solution i 
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»lt<ft^«f^: ait^^ ( solvent) I 
n?K ^1 (gt? ( solute ) I 

^?(c=f<r 'Q rrTt% i 

^5f »i1<rt^«i fesi 

f^35f<^ I ^<?T ?!it9 

I '^^'1 ilT^ wn 1 

3rt^^ si^«rc?f ist^ I ) ^-\^w 

( ’i?tC<<!f ) ^^=1 I ^ W^ f^3£r=i 

^®l I f^N^1 

I nrtn '^51 ^ I 

I «\irsi:9t^ ^*tl, ^t^rl 'Q 
«rtc«i i l 

(b) 3T?.^^ ( Saturated solution )— 

^(%5rt«! ’iRsit®! ^ i^ltf'S ^ 

^<1^131^1 i^«1 I 

f\w\z^ ^%1 >it«rt^«i 51^*1 

srrf^^l c?6!ii i^t^i I t2f?fc5i I w 

?[^®i arfr^^ =T| ^1^1 #rc^ ^5f1 

(c) i?^®l ( Un saturated solution )— 

'6wc^^ c^ *i*n^ ^ 

^c’f'^1 ^^c<i 

I 

(d) i^*1 ( Supersaturated solution )—^t*t^l3it^ 

cn *iftsit®i ^tPRsy ^ 

TO®! WpO^ i5^«l ^9f'I 
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^ ^t?i i 

vfl^jfe ^c*n ^ cjftf^^itsf ^ c*rtf®irr3[ 5^t51t¥^ 

'ii^i ;?^et ^111 

Q. 12. (a) Explain : Solution has many properties of a com¬ 
pound, yet it is a mixture. 

[ ^tC^, ^^“1 vfi^fg f^rast I 

I ] —H. S. 1967 (Comp., 1973) 

(b) How would you determine whether a solution is saturated 
unsaturated or supersaturated at a particular temperature ? 

' Ans. (a) I c^t^r 

^1 *i«ri. <2f^^ 

viiTv c*tt^=i 

I (i) '<3 

I C^U ^ Sfl I ^«n, 

®^C«1 f5f^ '€ I (ii) c^^'\^^ 

t'STtft I (iii) 

^1 ?P^1 m I 

(b’ ^8 ) c^t^r '^tnsitarr^i 

5ti '5[5iTt^i '®itc¥ ^t^l c^t^ 

art^ c^’f ^1 I 

(1) artc^ ^ ^n ^ 

<!rf?:^ ^ I (2) ^ 
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*■ 

^ ^ ’ttir®! ^1% ^ i 

( 8 ) ^ 

Q. 13. Describe how you would prepare (i) a saturated 
solution of a salt and (ii) a supersaturated solution of sodium 
thiosulphate ( Hypo ) at room temperature. 

[ (i) (ii) c>itf^ii-|^ 

^ I ] 

Ans. (i) ^^srtlSt^ 

I -^R^l ^1^25-^ m I 

^t’ls^tari^ *Tn^ I 

(ii) VfC^ ^^arti5t^ C^iRs^ltil ) 

'55rf^^jT5» ^gp<r*l cs^t^i 

^35 f?ii cit«^1 c^^- 

C^tiT ^tft€ I 

I 

Q 14. Describe the following processes :— 

(a) Filtration. 

(b) Evaporation. 

(e) Sublimation. -~H. S. 1962 « 1961 ( Oomp. ); 1966 *67 
( Comp. ) ; 1971 /73 
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[ (a) (b) ?rit5f5T, 

(c) I ] 

Ans. (a) Filtration)—5Tfe 

^ ^tC’f '^tw I f%iflf 

^t%1 (cone) 5(C^fJ 

c^l^l fif^ri c^f'Q^i i 





^ 'Q nftc’f^ ^5-w?r ’ll '-^tf^n 

^*t^r Ftpl^ll C?'Q1f1 1 "Sf^js^f ^ fe^ ^*fT 

<>tirt< ^tft< ^ I 

(eitrate) I ^*rt< «rtRnii 

^ I (residue) I 
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^Uy ^11 

(b) ( Evaporation )—C^ C^U '5t^5[l3St<( 

WA I 

cn 

(AH\ 

'ii^N n]r^ I >it<W 

5r^c«f<i <^5?r? flr< 

5f31^ igffT ^HTf^ ^f[1 irf^ ^£|^“s iiM^'i 
^^*1 ( i^t^ ) ^C?F I 

^e) Sublimation)— 

'ii^ 

*tifk< I c^ «£f®rt^c^ 

^41^^ (Sublimate) 

I 

v-il^ C^t^T 

*fifK (^«fl 

3ft*t5lt^ST ) t^’^f-’^JtC© I ^ICSjOT 

sf^ f^?l1 5>ffft<fe l?tf%?l1 

I Wiic^^ ntc^i f%^i i[te’N ^rnw f^^i I 

^ 'il^N ¥tCJ[C5t^ 

%^5i ^c»ni ^t%i ^sri ^?i i vn^ 



2i(^ f53i-^s^^t^^ 
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c^tJT ^'5tf*r *1? if ^^1 

^ I 

Q. 15. Write short notes on : 

(a) Decantationi (b) Extraction, (c) Lixiviation, 

(d) Precipitation. 

[ Ti« •.— (a) (b^ f^^t*r5T, 

(c) (d) I ] 

Ans. (a) ^ti2Tt^*l (Decantation) - C^U "©tfi 

I ^tfr 

^5 Cfr ff^iC ( sedimentation ) v£i^-^ 

( sediment) I 'Bfsfl Wf 

(b) ( Extraction-)—f^«i ^fft< ^|c® 

I 

f5R ^ ^if^^ f^ 2 !r«i s/<\\ sft%i c? 

JTi^r fi[3£r‘=i rfn® I 

t«ri< ( ether ) 

( separating funnel ) ®t«T 

I 3rfr^® 

'Q W5T '^r?:^ I ^«ft'< 

fH?tfn® i 



SOLUTION : LABOBATOBT FBOOBSSBS AND THBIR AFPLIOAIIONS 

* 

(c) ( Lixiviation )— 

C¥^^t3r '5[N*f 

I 

(kelp-->it^^^ 

^cntvst^^, <3 ^^=1 I 

5f^5f ^ 7 \ ^<11 I 

(d) ( Precipitation )—^ ^1 ^f\Z^ W.^J 

( precipitate ) I I 

ar^«i f^*lt?c^ 

NaCH-AgN 03 =AgCH-NaNOs 

'It'll 

Q. 16. What is distillation ? Describe the process of distilla-^ 
tion. Mention the applications of the process in the laboratory. 

—H, S. 1960 (Comp.) ; ’63, ’66 (Comp.)- 

sm'\^ f% ? 3 

Ans. ‘»^lt®»r (Distillation)--C^tJi cSfC^ftC’t 

^T^i c^t Wt?i 

^in I 'Q I 

iltli I fpf f^^llj 

C5(t^ ^t5-Jf5T ( jecket )-W «ttc^ I C^^l ^ 

srtc^^ ^t^tfl W-^^T i 
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(distilling flask) f%^ ^ 

I #ic5 w% wc^n;' 



■sjt^CiIT ^Tt?:?S<l I STC'?!^ 

-irtOT ^R^il 

^N1 I ^drwtc^?! ?<^T^-^?^ w] '6r^r<r'Cri?| ^ 

‘sink’-'ilir SfC^fT 

I tf^i:^ ^^rc^5intr<i^r c^ fsf^l ^n 

51^ ^^»fl wc^ “^ftc^ I 

^v?[ ^H-^n *i^' src^n 

I 

w:is\ ^ ^ c^t^ c^^l ‘Slt^c^ 

:»|ftQr '^TfW 1 iSf^ ( distillate ) I 
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'« ( residue ) 

i 


^?ii I I (3) 

'^^u ^^1 ^n I • it 


Q. 17. Write notes on : 

(a) Fractional distillation. 

(b) Distillation under reduce 


I 

j 


I-" ■ 


I 


A A •LiL_n. Si 


1973 


'ppffBBlil'S*' or'BfTsnilation in 


vacuum. 

(c) Destructive distillation or dry distillation. 

—H. S. 1962, ’63. ’64 (Comp.), *71 (Comp.)] 


[ <f^1 -—(a) (b) 

’tt^ ^1 ^tt^, (c) '<1 *11^'^ ! ] 

Ans. (a) ^l\si*l ( Fractional distillation)—^ ^1 

^7ft^*l - ( Benzene, 80’C ) '« ( Toluene, 

110“C )-v5^ 1%£t®l ftC'^ ^'«^1 I 3ftc^ 

( fractionating column) ^ I 

^t?n ( ^tC’^ ®tt^51- 

(£fc^*r c*i^w '^1^ *tt^ I 

^^^1 ?PtC^ ^tc*i I 

dTf^c^ ctf *ltf^ ^ I 
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«rtw 

iio"o ^f^ 5 T I ^srtcwl^ 

mn c^ 

C^i(f%S{ *1t'6^j 5lt^ I 

I 

(b) ^1 (Distillation under 

reduced pressure or Vacuum distillation )— 

fewt^«l—^dlt^fC^ST 

’T'nsHf ^'--^i I 

16VC, f%'^ '^^1 'Q '®rf%?:wcsi ^ \ 

t^if-'5li:n ( 68 f^f^. ■BtC't *^dt^ 85®C j 26 fsi% ^tC’f 69®C ) 

^f^5d ^ I nt^rt^»i '®t‘t- 

(299“C) 12 f^f^. W.^ ^t?r ISO^C i 

t^^‘15tC*t ^5!tf^5T ^1I 

(c) «tt®ir ^11^ ( Destructive distillation or 

dry distillation )—‘<11^ C^t^T *t?r<C^ ^N-^fnitcn f^fif^ ^f?7l 

'6 'SR^^tfr ^ ^w\c< ti 

I 

«i—c^t5!-5frt*i, '®rt5i^t^1» 

^ait^ ^i^’^tfr c^-^xrsrl, ’fit*T-^m ^ ^ I 
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(wood-gas), 

( pyroligneous acid ), ( wood-tar ) 'Q ^ I 

Q. 18. What are crystals ? What is crystallisation ? What 
are the different methods of crystalisation ? What is the utility 
of crystallisation ? 

(b) Define :—amorphous solid ; mother liquor. 

[ (a) ^1 '6 ? 

^ ? (b) 

Ans. (a) C^^Pi ^1 ( Crystals )— 

( plane faces ) C^®Tt»r 

^1 I ^ 5frt^?r ^1 

^Tts I 

I ^<c*r?r c^^itsr 

( cubic ) i ( double pyramid ) I 

c^'5it*T c^ »f3f® c^5Tt^T-'®?rKn«t% 

^ ^51 >i^*r I 

C^®rt5R ^ ( Crysfealliaation )—[ 

13 c5i <2f«ft#rc« ^ ^ c^9rt^*r 

^ I c^^t>ic?nr 

(1) ;?^«rc^ %5»r ^^fwi ^ 

c*rtsi ^5T *ff^5rr*i 

^t^fsiTaitsi 'i t%f?l arK ’TN ^rt i art^ 

c^®Tt>i^*t ^tir I 


8 
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t 

CTT <3^ri 5r5^»i 5(1 *rt9!c^ 

I ^^t?r 

•rt^TC^ ^ I ^it^n:^ '9 ^ f^*rt^ =Ttf^ 

cir«^ ^ f%W I ^55^^ 

'^It^l Cif8?I1 I ^«l ^ 

<si^ ^n wi ^ I 

3rtr^ Ttr^ srtf^l i 

i2R*f: ^ ^ I c^i>iOT ^1 nt^ ?f=n 

c?'«^ ^ cnf^5[ife f%^^ti:^ c^rsn i ;^^e| 

^^ST '^rt?:^ I 

^’fc^nr ^1 1 

(2) c^f^c^r 

^1 ^ I ’tw ^*3? ^ I C5!if^t 

^C5! 51-^ «>fC^ I ^fit^ 

’ITtf Ftf^¥l c^fftc^T cf^l ’tta 

I 

(8) ^in—^iSir ^srtrsrtf^R^ «rtf^^l c^fer 

^^c*f ^>11 ^ } 

C*ft«R ^ I (1) ^g { Ee-crystallisation 

Ttart^r c^f^ i5^f^ *l?ti<^ 

^ I. *tfw® c^9[tJi *tr«!rl ^ I (2) 

4^«rt3|Pr ( Fwujtional erystamsatioii *rK^T 
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J5^«l c^sit^l * 

^^vi ^(ft< f^?r ^m\ ^ i 

tb) (Amorphous solid )—'C^ 

^*?ri--^T^, fn5^, I 

( Mother liquor )-ar^*l ^"51 C^ 

~<Z^ I 

Q. 19. Write short notes on :— 

(a) Hydrated crystals ; water of crystallisation* 

—H. S. 1960, '62. '64 (Comp.), ’68, '69 (Comp.>, ’71 (Comp.), ’72 

(b) Anhydrous crystals. 

,(c) Efflorescence and efflorescent crystal. 

—H. S. Final, 1960 (Comp ), ’61 (Comp.), 1966, ’69 

(d) Deliquescence and deliquescent crystal. 

—H. S. 1960 (Conip.\ '61 (Comp.), '66, ’71 (Comp.) 

(e) Hygroscopic. 

fs(^:-“(a) c^rtff^ c^5itJ(-w5i, (b) '®Rlt 

(c) '8 (d) ^ 

<e) I ] 

t 

A ns. (a) ( hydrated crystals or 

hydrates } water of crystallisation )—2r^®l *i5[^ 

mm Gift's ^srTiFf^ 

■»lf^ ‘ill I 

*ft5 ^XW\ ^ m i CuSOa, BHaO I .C^t*f^ 

^Vs 6HaO ^*1 ! C»ltW C3ft?tt^C^ ( OaCla, 
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6HsO ) ( FeSO*, 7 H 3 O )3Th3f^, 'Q 

(Na.COa. IOH 2 O) ?T I 

c^-m c^ c^ua 

^;S6 I 

Cb) WSTtvS' ' fsTtFXf^ (^1 ) (Anhyd rous crystals) 

—c«t w c^siirn c^tif'SiC5|^ ^1 (^1 

C^Jf (^ ) sjc^i I 

§?t^*|—CTtfs^lt^ CIFtTt?® (.NaOl), iStPral’I JTt^cSS (.KNOa) I 

(.e) ^^-wrn c’f^Pf ( Efflorescence and 

efflorescent crystal)—>it«rt^«l '<t^^ 

^Tn C55F5^rjj<9fiT 

I c*rtff<p c^^lm ^®Nc^ 

c^srt^T-w^ I I 

C*!tf^llt^ C^'\^ ( Na20O3, 101120 ) ^tR^1 f$r<sT 

^ ttc^, 

Na2C03, H 2 O I ‘il^fe I 

(d) ^-^2rtf^ < 3 ^^ ( Deliquescence and deli¬ 

quescent crystal )—^^15t5l 

5|”K c^«i wrc^ c*rtf^ i c^sftc^r^ 

T3t^c^ ^ 'il^s C»ltf^ ®W''2|t|1‘ C^5!tn ^ » 

*1ftc<?r :^^c«r?r >it<rr^«i ^nsitaii^i 'b??^ srttnsr 

^ ^1 ^tn cnt^«l ^F%1 aR*r;^arftf^ 
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Svi1^*l-^rt®ifinrt5r c3fW^® (CaCij, eHjO), 

<MgCis, 6 H 2 O) twtff 'W<" I 

(e) ( Hygroscopic )— 

^ (P*ft^«l TO fVl ^?T irl I 

Q. 20. Describe how you would determine the percentage of 
water of cry stall isatioti in (a) Alum [ H. S. 1961 (oomp.) ] and 

(b) Copper sulphate crystals. 

[ (a) '9 (b) r^W.^ 

Ans. (a) ^^tCST^ 

^r:?'w{§ri^ ’'e^sT 

^ I c^t?^ ^«r'i '9 mcM ®ff#r 

^ I 

•■<»it ^^1 c^Tm^m 

. 9^iT ^9T(1 I ^1 9^sr 

^^1 TO^^^ 5(1 C*t^ 9WJ[ ^ I 

am 2 5tt3[ 5^111 9 ^ I 

Ft^Pf 'sjtNpf^ C«{t<n1 ^tt^1 ^tPt?ji ioo“C ^"1- 

Ttait^ ^ I TO tttsf I 

200'*c-^ iit^i UR! vii^ ^®iTt3i'R 
^ I cFf^r^k^ 5Ftwi 

1 ^ 9 ^ ^^1 3|^TOR ^ 91R !5!l I, 

^ TO (R I 9i^5ri& 

9^TO I 
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^ ^W5r==wi 

'6 NQ«^r=^jj 

^ ^ 'SRtJf^'Sgt^tC^lir '6^^=W3 (£ft5( I 
W^(ws~wi} ^rrsi, 

C^5Tt*I''^C^ '<3W*T~VW2”“W8) vSTf^, 

(w,—Wj) tsf'f^ (wa—W 3 ) tsr|3lW5f I 

.•, ioo « « c^g|t^^g[ 1 

i,w 2 —wi; 

W 2 —Wi 

(b) 5f cwm 

a^^-?rt^ ( clock-glass ) f^’*! (clip )-’rf^1 1 

'Q 

^-?rt^ ^t^i irrf%¥i I c^^tn- 

51 ^tr?f 

( air-oven ) ^n) I ^t^f- 

lOO^a ^6 230'’C-.il ^1 45 

TO ^ *itfi ^ I ^^-3rr>i cm^i 

^tfro ^^<51 ^^1 'ii4"N ^e^si ^I'em 1 

^^1, 

TO*®! ^1 c*t^ ^ I ^ Ti^ C^ C^^?lt»l-^5f 51*^< 

^1i 

i»rfN> 1 ir ’^®r—sF^-?rt»i ssrm, 

ti^’l 3 P^-STn '« c^HTf^ ^W^=w 2 'Srt^r, 

^ ?F^-3rt»l ^ 5f?|C«l^ N8^5f«W3 iSft^ I 

iWifl—c»itw w®i^ '«wH=(wa—wi) ^srt^r, 

'Qlf»r*«(wa—W 3 ) (Stt^, 
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(W2—Wi) (wa—Ws) ^ ^ ^srlT^, 

• 100 fftsr \Q0 

(wa—wi) 


wm 1 

(Wg—Wi) 


Q. 21. (a) Describe an experiment to show the solubility of 
gases in liquid. What are the effects of temperature and pressure 
on the solubility of gases in liquid ? 

(b) Why is there an effervescence when the cork of a soda- 
water bottle is removed ? 


[ (a) i 


^*t5rt3n'« «r^<r ? (b) 


^4' ? J 

Ans. (a) ’tn^r ^'<5! I 

T>\nn \ ft? 

c?^jsT I 


( tap-water ) 

W\Z^^ • 

1 vfi^f^ 

i C*f^1 

’fit*! I 

5ic?(T ^c®i 

'8r^ ^1 ^ ^t^f^srtsrl 



4^? ftaj—^5^ ♦trrc^ ’DCTf 


’frtcn^ ft*r ^ I 


arrwt 
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irt^rsi ^ w '<3 f^ 

^ I *tt^ 5 T ’fJtc^nr wt^ I ^c'® 

^ <2mtf®r3 ^ir I 

Nr*^ fi>ftrtt< ?fTtOT ^t% *ft^ I Nt*f ^^iKm 

5 t*T *tr^i I C #11:5^ (b) 1 ] 

(b) '^ST ^ ^tR^rfc*! 

^ I ^f^fw 5tt*t ^CST 

Ft’t «r^ ^f% I 

^f% 3 r^*i cjrt^i-'e^'ftt?r 1 c*rN-'«^t^t^ tpic^i m 5 t^ 

’ttn \ ^c^i m\n 

Q. 22. (a) Define—Melting point, Freezing point and Boiling 
point. 

(b) State the effects of solute on the freezing point and 
boiling point of a solvent. 

[ (a) *is®1 Wt?, ^ I (b) '« 

I ] 

Ans. (a) 'S (Melting point and Freezing 

point)—c^ Ftinc^ 

^ I Wc**f?r n^fsr m =11 ^m^ ®i^ ^ ^t^tsitari % 

I Ftc^ cq ^Wart^ ^ 

^ I *t^ Rl W Wf^1 v^ ^tW3Jl 

t^<!(tC^ I 

4^1 cwr ^ 

0* <»rfk«rc« m ^ m ^ *fRr*f^ 

ipri csft^ ^ I 
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( Boiling point )— 

511 *131’?? '^’get 

3it^ I vfi^ '®t^3rtT3jt^ 

*i3it5r I ^t^-'5tn ^tfk®T I 

wc^pg loo^c I 

(b) isrt^c^?! '« 

^t^l c^r^l 3 it^ c^ If 3 (W ift^ iffT'fis *^511^ ■« 

I f|3i1’? o*c I f^% *rt*ft?f«i 

^1 C'^lH ift^ If 0 * c^iftcfifi:'® ^‘fii^l 

^ 5i1 I 0 " C»I^^C51^ ^t*t3lt3ltg 

I if'ir^ir iftwif f^3rt^ 5t*i 1 f% nf^^it*) 

?r*i '^1^1 ifl^^ ^ ifU^ir «ffI 

•» 

*itft^«l *^511^ 100 '-0 I f^% ^C5i »jt?rlf"i ®i^*i 

^1 ^3rt?J Ift^ <«(!f%C®r <^ 1 :®!?! "^5|t^ 100®C'^^ 'sif^'^ I iftOT 

ift^^ *^t5it^ 5^cf I ’^5itgs f% nft^it'i i^> 

If ^ i3k^^ ^ I 

Q. 23. (a) Define solubility. 

-H. S. 1962. ’63, 67 (Comp.), ’69 tOomp.), '70, ’73 
(b) What do you mean by the statement that solubility of 
common salt is 36 at 20®C ? (c) Why is it necessary to specify 

temperature in mentioning the solubility of a substance ? 

( 

[ (a) ift^t^ ^1 *1W I (b) 20*0 

Iff^T^I 36—^^ ^ t% C^ ? (c) C^151 ift^J^I 



42 HIGHER SBOONDART CHEMISTRY COMPANION 

Ans. (a) Tl ( Solubility 

100 5ri^ 3rt^ tsfr^iTSR 

isrrsf-'^i^cj?^ n‘‘«(Ttfec^ fr?r Jftwi ^ ^ 

a iSTN «lf? t'a b m, ^n- 

sjt'irr^r i 

b 

(b) 20"C 36—1^^ '=[<—20®G 

^Warr?r 36 ^ >rt«rtir®i loo isrtsf 

(e) 100 

^ 5Tti!:^ I ftffi 
nf^^rt*! «itc^ I c^t=f ^^r®l 

Q. 24. How would you determine the solubility of a salt (i) at 
room temperature [ H. S. 1960 (corap.), *65, ’70 ] and (ii) at a 
temperature lower or higher than room temperature ? 

[ (i) ^TWimr (ii) ^ ^Wastil 

Ans. (i) TOHf ^^Sllart^ ^1 s 

l< 5^1 ^ I 

fnf-Rl ^ ^ f 1 »iW 

«{t?fv8 5i^«i «rtc^‘ i 

•^XC^ ( evaporating basin ) I '« 

^fini1 

5T6^n I I 

( w:ater“bath )-^ mc^ m I 

31^1 afjto ’^rtc^ I ^n ^-gStC^ ( air oven) tsf 
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^1 

5T'«T| ^-j (T«f^ ^ I 

^8W^T=a ^rt^ ; C^f^OT ^^-b (Slt^r, 

ff<<tTfP c#i?:sT?[ f^r^i '«wir=c i 
^«f^1 — 5j^?:«f^ 'Q^^=(c -a) ^\'A ; 'SfT^^ (b—c) I 

=^^t“. (b—c^ (c—a) ^5Jt3[ W\ 3ff1^Js ^?r I 

.*. ioo.5rt^ ~~~jxioo5ft^^^«i „ ^ ^ 

(.b—c) 

(ii) ^cir^ wt*tsrt3rtir f*ra ti ©t^srtisl^ s 

c?(tk 

f^1 vii^f^ ( stirrer ) 

c[^«j ^e <1tf^ «T'^^1 I 

^ i 

^1 

<£fc?rt'^^ 'st’W^n ‘<1^1 ^ I 

t^*i ^'\ 1 ^ 

^*>(?(t3rr?r ('stn^rt^rl 

^) ®pfc*ti[ 3r^*i <2f^ ^"^1 I 

^3T f5[»rr^c^ f%i w 

^(1^ I t^rtck[ 

>rt^ ’'f^-sJKfsa-ar^raiet'fii | 

>6 fjrt'SSf^t ^1 «1^W ^W1 «ft5tf&'85tfet?5|t*(->«l^«.^?fi?1i j 

jpw «f9t ^1 ^ I ’'^‘1 ’'^ ^511 
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^^gif I ;q-j (constant) 

%55I ^^1 'SWST ^^1 I 

^ V8 ^«tirl—(i) ^ I 

Q. 25. What is a solubilily curve ? What is its utility ? 

—H.^. 3960 (Comp.), 1961, *65, ’70, 73 

[ (a) 

1 %?] 

(b) Construct the solubility curves of lead nitrate and 
potassium chlorate from the following results. 

[ ^ csFtr^c^^ 

^ I ] 

Temp. in. C. 0“ 10® 20*’ 30® 40“ 50“ 60" 80® 90® 100" 

Solubility of 

Lead nitrate 37 46 54 63 72*2 82 92*5 111 119 113 

Potassium chlorate 3 4 7*2 10 14*8 20 26 40 48 59 

(c) From the curves find out the solubility of the two salts at 
44"C and 70®C. 

I 44"c ^ 70"C-il w I ] 

Ans, (a) ( Solubility curve ) — [ Q. 23 (a)* 

cM-m I 

«tW ^ I (2) ;?Nr2r?f 

^ ^ I (3) ^5(1 

c?^i Ttir I (4) ^ feiri 

c^t5[ •ifK (& ^ 1 

(b) (graph paper) 
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^ I ( horizontal) OX 

^ ( vertical) OY 

^1%Yl sf^l ^ I OX <2fc^T^ 2*0 OY 

j?twl I i 


I iaaiuiiHi ■■■■■ ■■■■4 ■■■ 
I ■■«■»*■■««■■■«; 


__■«■«■■■■■■■■■«■■ HHiaiaafaiaaM] 

liiBBBiiaiiiiBiiaiBaMiiaiBniiHaiaBaiaaBKJ 

[■■■■iaiBaaaiaaiHaaaiaiiiaiaaiiaaai--- - 


I ■■•■■■■■■■ ■■I 

! ■«■■■«■- 

■•■■■■■ 


S aaaa lai 

iiBHiai 






991!!B>iS S%i ■iaiaii 

-iapia^iaaaaaaa'' ~ 


■f■■■ . 
iiaaal 
iaaaal 


■aHaaaaaaniaaaagpaiiMMaBlaaaaaf aiia^iaBaaaaaaaBiHaaBaB 
^naBaaiaSaiaaaalSaSB aBBBSBBBBBBBBBKiaaBaBaBBBaaaaaiaSBai 
ijaBBBBBBaBBBBBaBBBaBBiaBBBaaBBBaflB^UBaBBaBaaBBBBBB'liBBB 
■ BBBBaBaaBB BaaaaiaBBBa aaaBBiaiaB aaaMBiaaBBBBiiaaaaaB aiaaB 


SSSBiiiiiaRHBBa 

TiiSSSSiSUSSSSSSSSaSSS 

Ulmmmmwmmmmmmmmmtmm 
■■■■■■»« 

I ■■■«■■«■■! MBHaiai 

I ■■■■■■■■■« ■■■■Mil 
I■•inaavava aaaaaaai 

I ■■■■■■•■■■ ■MaaiBi 

1 ■■MBBBfBBBMBif_ 


_ _.j«flaBBBpaB«aBl 

Ir^TaaBBiBaPaiiiaBaiapaiiaai 
■K^aBBBaa*B9ijfB> ■■■■■■ ■■■■■-. 
r.tftaMiMMfilAHtfiiaBfBPPal 
. jfnBBiapiaiiBBBPilaBBiBBaHl 
ji^aia>;BBlaa«BBiBBiiaiBaBBBaBBiaBaB| 
nrn'SBBBBBBBBliBiBiai#|BBB«ratBBB«l 
MB^Z^aauBBaBaaaBaBBanBBaaaaiaBBal 
mrMmmmmmummmmmmummmmmmmmrnmmmMmmmmi 

-iBBBBBaaBBBBaBBaBBBBBi- 

BBBBBBBBBBBBBBBBBJiBf 


VBBgBBBBB«BBaaBBBBaBBaBBBBaBa.B||iaBBB 

---ilgBBBfBaBBBBBBaBBBBBBBBJBBiiiiiiBBaB 

•■BBBBaBaBBBaflViBBB^TPlflVBIBBBBaaBBtBBaaBBBBBiBaBilBBBB 
BBBBBBBBaaBBBaBiBaB'^^BBaBBBaBwtBaBBBiBflBBaBBBaaaBatBaaB 
■BmaBBBBBBaBBBBBa^BfBBllBfBaBBBBBBBfBBBBBBBBaBBBBaBBaBa 

SSi 



•BbSbI 

___■■aBB| 

IBBBBBBMBBIfi.aBBialBBl 


S BBaBBBBBaBi«aBBIBVaBe 
BBBBBBBfiBiBaBBMaVaBB 
■ •BBBiBiBVI 


liaBBBMi 

laaBBawi-^ 

r5lSSBSBSIISBa.||aBaBBaBBaiBBBr#>'dBBaaaBBBBBBBaaBaBBBB8BIBBBB 
IiJbbbbbbbbbbbbbbbbbbbb tBB^*r^aaBB‘ttBBBBBBBBBaaaBBBaBBaia«aB 

-iBaaBaaBaBaBBBiMir-^PBiaBMaaaBBBaBBBBBBaaaaBBaiaaBB 

_JBiiBaaBiBBBai.CaaiBaBaBBaaaBaBaBiaBaiiaBaaaaafaBaB 

«Biaaa«iBiaBBavi>PPP■■■■■■■■■■■■■§■■■■9*■■■■§■**■■>■•*■ 

aaaaaBBBBiBapiiWBBBBfaaaBaaaBBiBBiBBaaiaaaaaiaaaaBkBBBBl 
BBBBBBBBBBaBeai^aBBBBBjaaaa»aBa»aaBaaBaBBaBBJiBBBBaBiBBaa I 
■aBBaapfB’C'PBaPvp*"* ■■■■■■■■■• •aaBBBBMBBiaaiaaaBBiaaaB I 
vBaa^^saBaaaBiiaiBaBiaiaBBiaBBiaaaaaaaaaaHaBaaaaaBiaBBBl 
2 S^ayjBBBBBaBBBBBBBaBBiaaaBBBBaBBBBBaBaiiaaBaaBBaBBIBBBa I 
^aaaBiaaBBBaBBBBBBBBiBBBBBBBaaBBaBaBaaiiaaaBBBaBBBBiBnBBl 


10 “ 20" 30" -10 .50 60" 70" 80“ 90“ I00“ X 
vJ5T‘P|«l 3JT -- > ' 

63Cx 

I 
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(c) ^t?r^1-C5i«r c*f^ ^ cri, 44*c 'Q TO^C-vil 

76 '<3 100 I 44“C '« 70*a-v£! 

'CSFtC^C^^ 17 ^ 32’4 I 

Q. 26. How would yon determine the concentration or strength 
<of a solution of common salt ? 

Ans. 

■< crucible ) I «ft^ 10 c.c. 3r^«l ^ 

'e^ST I ^5 

i I ^1, ^1 ^ 

^ifH C-t’T f^W I 

atl*N*t?T >}^ 'G'W^?=a <£ft3r, 

-ul^ *T^ ^ W5r=5 ^rt^r, 

TFt^ft '« ^l^ir=C m I 

-5ir«r5rt-TO*f^ '«^--- ih-a) 

wcm 'Q^S1=(&—c) (Sft^, 

(c-a) 5ir5J, 

(&-c) ^ 5Rc«r?i ^^5r«(c-a) djt^r, 

.'. 100 '8^=X100 dtt^r 1 

{h-c) 

(6-a) .'GBR (c - a) 

:. > 100 iS^TC'l w*t?l 'QBR*=!?“-) X100 dfR I 

(J—a) 
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^ c>i, 

<2ff^ 100-djt^ 3ft^=(£z:^L)xioo .sftsf, 

. ^b~a) 

{b—'af 

Numerical Examples [ 1 

(A) 

1. Copper snlpbate crystals contain 3C'07 per cent .of water 
of crystallisation. 25 g. of copper sulphate crystals are heated* 
Calculate the loss of weight. 

[ 36*07 t 25 €1^ 

Ana. 100 ^ c^5it»i-^5[=36*07 >511^, 


25 


__ 36-07 y 25 
iiO 
==9'0i75 




5t^= 9*0175 <5m I 

2 Blue vitriol is represented by the formula CUSO 4 , nH 20 i 
1 g. of the sample, on being heated, was reduced to the constant 
weight equal to 0’C4 g. Find the value of n. 

[ CUSO 4 , nHaO i 1 filtsr 

0*64 (£ftC>( I ‘n’-^1f 5(H I ] 

Ana. <Slt31 i ^*71^ 'SSj^s=0*64 

<Sft^ I 

:. 1 (Srt^f ^ W51«{l-0*64) } 

5T1 0*36 iSrtsi I 

(CUSO 4 ) -srt^ ■'srr^tf^ 'eW51=(63*5+32 + 64) ^ 

159*5 iSlt^ I 
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0*64 ^ ‘Ttr^ 0’36 fitter 

• iKQ K^rt^ 0*36X159*6 ^ ^ 

.. 169 0 „ „ „ „ —^ 89 72 (5Jt^ 

n=5. 

3. 1*5 g. of hydrated calcium chloride, when heated, left 
behind 0*76 g. of the anhydrous salt. Calculate the percentage 
of water present, also the number of molecules of water of 
crystallisation ( for one molecule of anhydrous salt ). 

—H. S. 1968 

[ 1*5 cntfr^ o*76 (Sft^ 

I 5[tari ^ 

Ans. c^rTf^ 'Q^^=l-5 

^ W5i=0*76 (Sm, 

.-. C?F5rt*l-^^^ 'Qlf^«(l*5—0*76) ^1 0*74 ^ I 

.'. = 49 - 33 . 

1 o 

CaOlg-'^l^f *51131 '«ft*rf^ '6W5T~(40 + 2X 35*5) 111 .Slt^r I 

0*76 (Srtsf 0‘74 srt^l 

:. Ill 511^1 « , « • ^ 

* 1 0fi 

lo 

4. The residue from 1 g* of crystallised barium chloride after 
it bad been heated till no further loss of weight occurred, Weighed 
0*l^(^ What is the formula of the crystallised salt ? Ba«:137 
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[ 1 .sftsr wi 

f^®T I 0-853 5rt^ J 

1% ? ] 

Ans. [ Hints s—TO af^TO CSPt^Tt^C®^ »IsC^^ BaGlg, 

nllaO, mtC^T n-=C^m~mm ^"n^TI I 

C^%t5l C3FNt|®-=l <2rt5?; 0-853 (Sft^ I 

.*. C^®lt*T ^^ = (1—0‘853) = 0'147 sirt^ 

BaCla-il^^^^{=137 + 2 X 35‘5 = 208. 

0-853 5ft^ 5T^«1 0-147 dft^ *if^'®, 

.*. 208^sn5I ., « « ., 35-84 3rr>l i 

.*. ^c5T?r »T‘^ •= == 2 (’lf*is«trl) \ 

18 

5. O'l g. of a crystalline substance gave out, on heating, 
0'0512 g of water and became anhydrous. Given that the mole¬ 
cular weight of the crystalline substance is 246, calculate the number 
of molecules of water of crystallisation in the compound. 

—H. S. 1962. 

0-1 iSttsi 51^ 0 0512 ^tsr «fsi 

246 ^Cei C^sftn-'SfCST^ ^ ? ] 

Ana. 0 1 3Jt?i 0-0512 ^1^, 

.*. 246 ^TO) c^^*r - 

126-952 <SfW b 

_. «,«<:» -en^ri 126*962 „ 


4 
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(B) aitwi ^KW\^ 

6. 7'6 g. of a saturated solution of cane-sugar at 20'C contain 
5’1 g. of cane-sugar. Calculate the solubility of cane-sugar at 20''C. 

( 20® 7*6 (Srt^ 5’1 <211^ 

Ana. '«^^=7*6 5113^ j I 

/. '6®R=(7'6-5 1) i5jt3J~2*5 <5fl3[ i 

2 5 iSltsr 5'1 <5rt3( f^f^, 

.*. 100 „„ „ „ „ — ^1 204 m I 

A 5 

20®c s?t^r5i=204. 

7. How much water at 30®C will be required to prepare a 
saturated solution with 90 g of a salt, its solubility at 30®O 
being 45 ? 

[ 30®C ^t*t5Tt3rr^ 45 i 90 >SiU 

Ans. 45 iSJtsi m 10: 

:. 90 ^ ^1 200 .sjt^ I 

45 

8. A saturated solution of potassium nitrate in 100 g. of water 
at 70*0 is cooled down to 30*0. What weight of the salt will 
separate ? The solubilities of the salt at 70°O and 30^0 are 138 and 
45 respectively. 

[■70®O 100 »Stt31 <1^t1^l3r 5(ttcS^ 30*0 

^ r 7o®o e 3o*a 

138 45. ] 

Amu To^o-'ii 100 .sm w:^ m ^ 1 

30*O-A « , « 45 . „ . 
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70'C 30“a (138—45) ^ 93 

I 

9 30 g- of water saturated with a salt at 60**0 are cooled to 

25'C. What weight of the salt will be deposited ? The solubility 
of the salt is 425 at 60’C and 178 at 25“a. 

[ 60®O 30 .srt^i 95“C *1^^ ^^^1 

^^1 I f% 60*0-4 425 

25*’C*4 178 ] 

Ans. 60*0 100 St\^ 425 ^ift^ I 

25®c „ 100 ^ „ 178 &rt^i i 

.'. 60*0 25“0 100 ^£ft^ ^ 

(425—178) ^1 247 i5Jt^ I 

.*. 30 m <2n^=74'i <2fr3r i 

10. 60 g. of lead nitrate are dissolved in 75 c c, of boiling water. 
What weight of the solute will crystallise out when the solution is 
cooled to 20'^0 ? ( Solubility of lead nitrate at 20“O is 54‘4 ) 

—H. S. 1965 

Aus. 75 C.C. ^^51=75 I 100 20*0 

cm 54‘4 

/. 75 <£rt^ 40'8 I 

’ijOs (srt^i 100*0 60 cm i 

.*. 2/0 (50-40-8) ^ 9'2 5rt>l 

EXERCISE I 

1. 0*784 g. of a crystalline salt gave 0 341 g. of anhydrous salt 
on heatins. What is the percentage of water of crystallisation in 
the salt ? [ -Ajas. 66'6 ] 
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2 Sodium carbonate crystals contain 62'94 per cent of water 
of crystallisation. 1 43 g. of sodium carbonate crystals are heated. 
What is the loss in weight ? [ Ans. 0'9 g ] 

3. Epsom salt is represented by the formula MgSOi, nH 204 

r05 g. of the salt, on being heated, were reduced to the constant 
weight equal to 0*612 g. Find the value of n. i Ans 7. ] 

4. 0 3615 g. of the hydrated chloride of a metal on heating 

yielded O' 1825 g. of anhydrous salt The molecular weight of the 
anhydrous chloride is 110 How many molecules of water of 
crystallisation are present in the hydrated salt ? [ Ans. G ] 

6. (a) One hundred grams of water dissolve separately the 
following weights of the salt at the temperature noted. Draw the 

solubility curves of the salts.' [ (a) 1( 0 

I 

I ] 

Temp, in centigrade 0* 10“ 2/ 30“ 4o“ 50* 60“ 70“ 

Potassium chloride 28 31 34 37 40 42'6 45'5 48 3 

Ammonium chloride 28'4 32‘8 37‘3 41‘4 46 2 50*6 55 59*2 

(b) From the curves determine the solubility of each salt at 
23'G and 54“0. [ (b) 25“C 54“C 

^U7^1 I ] 


6. Plot the solubility curves of the salts from the following : 


Temp, in 0 
Solubility of— 

O'’ 

10“ 

20* 

40' 

60* 

80“ 

100‘ 

Copper sulphate 

14’3 

17*4 

20*7 

28 5 

40 

55 

75 

Glauber’s salt 

50 

9*0 

19*4 

49*0 

45 

44 

42 


7. Plot the solubility curve of magnesium sulphate from the 
following data ;— 

Temperature Weight of solution Weight of solute 

Ingram in gram 

10*C 30 7*08 



eoLUIION : tiABORAlOBY FBOOBSSBS AND IhBIB AFFI 1 IOATION 8 53 


Temperature 

Weight of solution 
in gram 

Weight of solute' 
in gram 

20“C 

25 

6*54 

30*0 

28' 

7*92 

40 C 

10 

3*13 

50‘’O 

50 

16 75 


[ Hints. - 6 5^!!. 

35 <,b) 'SfSJsjffr I ] 

8. How ranch potassium chloride and potassium iodide will 
separately saturate 24 > g. of water at 15®C ? Solubility of 
potassium chloride at 15°G is 32'4 and that of potassium iodide at 
15°C is 140. * L Ars. 77'76 g. ; 336 g. ] 

9- In determining the solubility of potassium chlorate at 50“C 
the following results were obtained. Calculate it. 

Weight of the empty evaporating basin =12’38 g. 

Weight of the basin and the solution — 32’46 g. 

Weight of the basin and the salt after evaporation to dryness 

= lh*28 g. 

= 16*24 g. 

= 16*24 g. 

> Ans 2379 ] 

I Hints.—'-9 m 9^ 16‘24 511^ 

(constant) I Q. 24 (i) i ] 

10. 2^1 g. water w'ill dissolve 1*752 g. of a salt at 25°0 W^hat 

is the solubility of the salt at that t.=rapepratnre ? [ Ans. 8*76 ] 

n. lO’og. of a solid are present in 25*5 g. of its saturated 
solution at 35'* C. What is the soliibil’ty of the substance at 3.5*C ? 

[ Ans. 70 ] 

12. How much water at 40°C will be required bo prepare a 
-Baturated solution with 264*6 g. of glauber’s salt, its solubility at 
40*C being 49? t Ans. 540 g. ] 
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13. A solution of copper sulphate containing 50 g. water, which 

is just saturated at 60°C is cooled to 20°C. How much copper 
sulphate is deposited ? The solubilities of the salt are 50 at OO^O 
and 2G-8 at 20’C. [ Ans. 14‘6 g. ] 

14. The solubility of a substance at Ib^O is 34*2. A saturated 
solution of this substance containing 265 g. of water at 15®0 is 
evaporated to dryness, How much substance will be deposited ? 

[ Ans. 90*63 g. ] 

15. 20 g. of a saturated solution of a salt at SCC contained 4*4 

of the salt. 30 g. of a saturated solution of the same salt at 8C»°0 
contained 7'8 g. of the salt. What is the different in the solubility 
of the salt at the two temperatures ? * [ Ans. 6*9 ] 

16. A boiling solution containing 32 g. of a substance in 72 g. 

of the solution began to deposit crystals at 6t)°G What is its 
solubility at that temperature ? If the solubility of this salt at 25‘’C 
be 63*5, what weight of it would be deposited on cooling the above 
solution saturated at 6'°G to 25°C ? [ Ans. 80 ; 6'6 g. 1 

17. The solubility of potassium chloride is 48*3 at 70“O, and 37 

at 3()°C. W^hat weight of crystals would be deposited on cooling 
40 g. of a saturated solution of potassium chloride from 70®C 
to 30®C ? [ Ans 4 .52 g. ] 

18. In finding out the concentration of a solution of n, salt the 
following results were obtained. Prom these results, calculate the 
concentration in terras of percentage. 

W'^eight of the empty crucible «= 12*128 g. 

W^eight of the crucible and the solution —13*736 g. 

Constant weight of the c»'ucible and the dry salt* =12*498 

[Ans. 23*10%.I 

Q. 27 * (a) A solid substance is shaken up with water in ar. 
lest tube and it does not disappear. How would you say whether 
It is partly soluble «r completely insoluble In water ? [ 

’ffe *prt<' »i% :rtf^ cre^i 
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f^^c*i ^f%c^ ? 

(b) If you were given a supply of crystals of a salt and a 
solutioD of that salt, how would you determine whether the 
solution was saturated, unsaturated or supersaturated ? [ 

c^pi vii^ft c? i 

»In^, ^T^us[ ^ ] 

(c) A beaker is found to contain a solid in contact with a 

liqu'd. How would you say whether the beaker contains a 
saturated solution of the solid in the given liquid or whether the 
solid is insoluble in the liquid ? [ ^^ft 

C^t=T I ft mm 

(d) A sample of muddy water is provided. How would you 
find if the water contained any dissolved salt in it and how 
would you obtain a sample of pure water from it ? [ 

I 'i' f%5rl 

(e) A distilling flask or a Liebig’s condenser not being avail¬ 

able, how would you set up an apparatus for the distillation of a 
liquid? [ **ft^51-3Ft^ 'Q Jfl 

(f) A saturated solution of sodium chloride in water at 30^*0 
has a fixed composition and is homogeneous. Is this solution a 
mixture or a compound ? [ 30®a ■ 

!?^^ft I vil^ jy^fifft 

► sn ? 1 

(g) You are given some powdered crystals of alum. Show 
how you would grow a large crystal of alum. Has the rate of 
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cooliDg any effect on the size of crystals deposited ? [ 

C*F'Q^1 I W 

Ans. (a) 

Cf{m^ I ^tT15?r 

fir^5i I ^5^- 

(b) 12 (b) si*N <2fl?^m C5f^ I 

5^-5^ ^tc?r f5 

t^1 f5 3£l<^fe ?|5|| ^6^ 

c^t^l I ^ ^'c?r 

‘lifK <5 ’>fTfrc< I C^tST *lTft< <ric^, ^U[ 
c^i, ’®rfc^ I 

^tC¥, :5^®! I 

(d) '2:?^ *iT5(W '®is*t ‘^<-^ <l^ic<[ f^*;«i:^ ^t^l 

I w 4 '^ 1^1 c.T\''i^ 

’^Jlc^, ^'l^i '« m<n c^ti=T I 

^ *ft'55T-f^^1^t^1 ’5:^ I ( 16 SI’ 

«n:5rm ^1 ‘e’ "sc’nH ) i 

(e) *tt^^ wH '« '^11% sii ^if%cq ^it^csT'-a 

{ retort ) 1 

.,€rc^ '¥ati?n ‘«tlc^ ‘ii^’ ’^^trsn 
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I T^s\'\ 1 ^^ f%Wl ?r !^1 

l?tf%^1 Cf'Q^l ^ I 



. 7^T"v f^aj - ^ ?RC31l ^T^ffl -nt^ 

I ^ <211^:^ ^tf^^ll 

I 

(f) ^^^*1 W? fi^3£t®l I 

'-Q 3rl<({:^^ I 

3F}»;j^ I T0^ 

^ ^M^«i w.®r?f >il?ft?!«i f^'st®! I wn 

'« ^ ^ ?ftc^ I «f*rt%^ m 

^t*n^«i 51^=1 I a 

c-^ffit>iJi (sr'ftqt^ ^1^1 '« ^5[ f^3£r«i '<^'^1 ?rt^ i 

(g) v£l^f& *tR^ltC«l 

arfr^^ I ¥^f%R?i ¥^«i 

^‘91 it^ I ^l^iOT ^ft^tc’^T fic^ to ^ 

««?i" ■^t^-Tf''S'^t?[i c?«^i I ^1^13f^®rfe 

1^ K\z^ \ ntc^i ^ISot wt^rl C5fe^1 ^^^^1 

^ I 5i?:*fr ’^pfe^ ^ ff^l ttR^l 

»rtirf^T I ^^*1 ^'Ql 

’ftr^r ^1 i vn^ft ^ npl&^ ^ i 
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^^'hr i ^ ^ c^f^rt^sR 

<r? ^ I '5t?t'®tf? i 

Q. 28. Mention, with illustrations, different methods of 
separation of a solution into solute and solvent. (i. e. of the 
separation of the components of a solution. } 

Ans. 

(1) ?t®*1t^5T-t?1 3?t^ 

f^%1 I 14(b) ^"n <2f«fm Ctf«r I 

( 2 ) ^ 

^ I 16 <2rc?ft^c^^ of^ I Wc<?r 

I 17(a) I 

(3) c^ertJR ^ c^ert^rsf -18 ^-s m \ 

Q* 29. (a) What is a colloidal solution ? —H. S* 1960, '63 
'66, '66 (Oomp.); '67, '69, *72 ] 

How does it differ from a true solution ? <^b) Give some 
common examples of colloids. 

[(a) ? 

(b) sfcwt >ft^rt^*i i ] 

Ans (a) ( Colloidal solution )—^A^ 'Q 

(2ff 5 ar3?c«i 

^w fet*i I 

10^® cm. Tl 5[tJ5t?r vn I 

^t*i 10“^ cm-“^?i 

*ff^ ^ \ ^Tt»l 10"® cm. 

10"'* cm. ^ «rr® 
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• 

^r?r 'Q <2f5if^^ fer®i w I 

( colloidal state ) I 

t5 TB 

^«ft^ (^’*Ef ^tsrl lO'^ lO'"^ 

I C3i ^ ^®n '®r^1 

^c«fT ^\m I 

'Si^r^ '®(^^i?r 5(wj ^1 cjf«n 

^t?r I ^*»ri'- c^itf^^rt^ ca>l?itt^ ^,m (2ff^ ^r^'i 'snts^^t^c^ 

i??«i ^ ^<^1- 

iSJF® 15^*1 a^*i 

(i) (£f^^ ;5^ji:«j *i?t!:<^ f^w (i) 

's[^m ^;s\ ^ ^rtwio~^ 

^rtTO 10 *cra. ^ 10''^ cm-^^ W I 

I 

(ii) (Sff^ ^t’t'Sf'« -(ii) ^Wm 

^«fj ff5i '« ^Tlft^ w fwl 

I m ff?f1 ^3F^ ^1 I 

(ii) ar^'f I ^tPf (iii) '^5^^ J5^®l '®[TO'^ I 

C5t^^ ^1 ^R^1- ^R^t'sR ’^itPr c5ic^ c?f«ri ^rt 

c?^l ^(11 Wl ^ t 

(iv) -sff^ ar^c^t^ ^*fr tf^l (iv) ^ibt R^1 

«rtC9[t^ 55it5^ ^ ’«rtc'?it4‘-^Rr ^Rcq ^5t^=T 

3n:sr ^ i Rf%i 

I R^iR^ « 
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wc^CvsjIT ^ (sol) 

^ I ^ ^ CW«J (jel) I 

^lf^ C^% nf|5lt«| 3?<«| Tl nt«^1 I 

'®ffi ^ ^ i cm 1 ^tc^'?r OT 

^ c^^r «r^Tl i 

^®rw^ ^ ^t®T^ ( emulsion ) I ^*f 

^«rr t5 <«ftc^ i 

at^Tl ’^'ig ^tS?f ^fti[ ^'fl I 

Q. SO. What is Dialysis ? Describe briefly the process* 

[ f%fr-f^c?f5^«t '^ciT ? wt'e 11 

Or, 

Describe briefly how you would separate a colloid from a 
'Crystalloid 

[ n*ftf ^NC’sfc^i 

^‘fHl ^ I ] 

Aos. ( Dialysis ilt®t^ 

( semipermeable membrane ) ^1 

^1 fir#r^f|OT ^I's ^f33R 

5ii i 

*fft^ vii^fe ^ ^t^0f ^1^1 ^5T 

^t«ft \\^y m (water-tight) ^ 1 t%lt- 

(dialyscr) c?Ft?lt^^*;g^1 

i if^<i )'«(mem )-ii^ t^a(*» Ttti I 



BOLUTIOH : L^BOBATORT PBOOESSES ABD THBIB AFFLIGATiOBB jBt 

w:hj \ 

*ttc3Br ^5T?r f^i^1 

^itTfl ^\m~~ 

'siTtf^i?:^ f^% 

f?^i c^fnt^^- 

‘itcar^ wen w:\zn 

c^5{ ^n ^ i{l I 

<2f5iTf*f^ ^15 *tt^cs[*& ^5f®f c^Jr' ntC3i ^Izn i 

5i5(?f «fR^i ^fiesf 5}^^ =?[tfe^^ 

*ftci5 i5f%i *^11^ c^5i-«f1i:^ ^f%!i1 I '« 

Q 3. Describe how you would separate the components ot 
each of the following mixtures, noting the properties of the com¬ 
ponents which help you in separating them. 

[ '£ff^f5 Ra^«r^ 1%^*^ 

I cn ^ 

(a) A mixture of iron filings and glass powder. 

[ ^ fti2r«i I ] • 

(b) A mixture of common salt and sand. 

[ 'Q R«t*l I ] 

(c) A mixture of iron filings and sulphur. 

[ c9i\^g< fert I ] 



mi feai—tH(^-t^m*l 
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(d) A mixture of common salt and ammonium chloride. 

(e) A mixture of sodium chloride and potassium chlorate. 

(f) A mixture of two liquids having boiling points 78*6*C and 
lOO^C respectively* 

[ ^<*(1^1:5178‘5*c >4^^ iou®a i 

— H. S. ( Comp. ) 1962 

(g) A mixture of solutions of sodium chloride and starch. 

Ana. (a) '3 

^ I ^nw^r 

^1 I 

I *f%5i 

~^nzm \ 

I ^«[ir 

c^U f%l ^tii1 ^ is(1, 

1 ’Tl «is 

^'hd I 

(b) ^«rt?r«i ^ WC51i ^tf^T 

«fC9i I »i1«rf^«i 

^^*1 6 fet<l ^sT I 

IR ^ ^51 c^ »|S1® 

\r *’ 

w I fef*fl& fhptc^r 
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?tt% m 

cWt ^ c^t?[ ^^*1^ ^ ^zw, ^51 

c^ ^ fsi^^ i{-\t I 

(c) (;®[\f^«f ^ f^asf*!—1^3src=f^ ^*ttnr 

^?i1 I (r«?iW ^^\ I 

^t**itf^i^ ??^c^ ^\s\^ ^^1 I 

(i) (a) ^VZM Wt^ I 

(ii) ^^5T ^t|-^^Ft|c^ ^WC^n—fiiajf *t?t<fe 

cff'Q^il c>ii[ *1^^ i 

’it^l I t^®ff^ *11^2?’^ 'il^f^ C^f^Cif 

*i^(5j?^ I C'4?5-^< ®t^- 

^t^1 CK)^ ^^11 ^^sT, I 

c«r^» TO ^mi3rli{ 

^t^?ii c^t^ 5 n '01 c^ c 5 i\i^-^< 

5^-0 *11^ ^tftcsi^ir 

^t^-»rt®^^l^ ^ 'iiTs I 

(d) ^^*1 5 R«t >8 carWtc^ f^aM-^mc^iif^rsr 

csFhrt^ TO ^ W< I 

»i’W3ii ^*nr ^ ^ I 
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l^asr^ri^ i 

f^aref^ 5!"^< i?tf%5i cTQin i 
^ Tf’t®? f^sn ^ CJf6^1 

t^5fi iff^*s R-fii %=^ ^f%?ii cjf'Q?fi I 

ftcir i ^rTcsitf^^itsi cimt^ 

^^11 ■*ptcsic«i?r ^c«f7 ^1 I ®Jt«f1if«i sf^ci c^fJi?:5{ i 

»f5(^ ^rtDitf^^t^ cjptTt^ sn vii^^c’f 

^ I 5(*(T ^^C'® ^rtC3ltft^l5l 

"STt^rl ^\ ' 

(e) «t&tf^irt^ CiFtcid?^ fsi«f«i-c»itf^?it5r 

C^lTt^® WC^ C5t% I ^1“Npf^ C=^5lt>15|[ 

iSf^ft^^ ^ I 

fef ^«r1< ® f5[1t^1 

c^ »r^< 1 *t^ 

^?(1 ^ 1 ^’t'sptf« ^ csFt?:^^ c^sricJi^r 

I 

^ i c¥9it»i <ifi>rt«i w^i- 

c*fV® c»rtf®5t? aF\^t^ TiW ^ i <afr:-c^5jt*R‘ -af'lt^tr® 
*t^tf^irt^ ciFtc^^ ^ I fr^tc^^ *ff^2¥^c^ 

’ft? ^%5i c*itt^^t^ 

«j'<^ ^51 ^tc>f I <2f«rr%^ ■ 

(f) Hints, -^rr-ft^ m?tr^T | 17(a> 

^^ ^isps^ c?<n 

ig) mm 'g «ff® ftar^ i (sojr. 

^ c i tm ) ^ I 
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Q. 32. How would you separate the following mixtures into 
their components ? 

(a) A mixture of nitre, sulphur and charcoal, (i. e. gunpowder) 

[ ^ f^®i () ] 

(b) A mixture of iodine, common salt, iron filings and sand. 

(c) A mixture of iron filings, sulphur, common salt and sand. 

[ I ] (H. S. 1971) 

Ans (a) . STt^St^, '8 ) 

— T^^ i nw ^t^- 

m 'Q ^t|- 

5!trn:^T 

I f^asfell^ 

I ^i^ni c^l^1 

I c^fnw t 

^tf^1 

’^f^srr^i ^ »iw '^c®! i 

^1%[1 I 


5 
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^1 I c<f\^ c^t^1 

’^m ?fi ^-fc^, w *i*^< 

I 

(b) ^c^'‘^5r, 5Fft5rt?«i ^?«i, ^ Ttfi^ f3r2f«i”-c5i\^-g‘r 

gw ^’it^rtii'isft ^tf^ sn I '®totf%5T 

f%^ I w=i 

1 c^k-g4, 

^«RVr^5( «2}®n^c'® ^c^t^sr »ii*f !^«i '9 ?rtPj^ fen 

[ 31 (a) 9Jt!l gW’lf^l C^)^‘l< 

I 31 (d) '^U’lrff^H 

'2i*ri5?l^ ; 31 (b) ?ft?f ^ff% 

9 9\1^m I ] 

ft>Hfi:«t^ ^rsLC^ 

[ Hints on separation of simple mixtures ] 

PPK f5iarc‘t? I^Tf’rr^l'Qfsi ^f^cis ^5! U^-^ «f^ "ssrs 

^1 «tC!;T^5« 1 5,?l C7\f¥.^ m 1^c*t«i tinffW-t i ^ f^iv 

fsCT f%l ^STfl^rlF^fl ^-31 l?t5T I 

(1) ti|arc^3 5|15 ^WC=T3 ^1 'Sf® C^sn IFPfC’f ;^3%3 «9Tx ^n^fiJ -SjIST 

TicJit yRc’? 3ifif^%3 ?^C3T *3*'i^*t5?:^*i 31 (b}w* 2frst-mni3 ®ni^c3i fHor^^car^^ 

^nn^ f^aM ctrem i 

i> CJrr^t^ csTTirTt® ^1 ’t^tf>nrt^ cfT^tts's fc^ 3 'a «pi (cirtf^r’i GFiKtl® ^1 

Cjp'iUTt® BfC 5 r 53 ! ^ 3 R%f I ) —H. B. 196'2 (Ootnp), 

(li) cmf®5t3 cjFt^rr^®'s {^^3! ^ft-^Twrtc® ar3^3 c^rr^in^ cjnt^ 
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(II!) c^T® 's cf rat^5 'i cm cmtt® ^ f^'3 

I f^si*tfS licei I 

f^T? Cf tTT^® *ttc^ I C^® Cf't^tl® 

5?i 1 c^® crratt® ^”5}? ^i(l \ 

(2) f5f2rc‘t^ ^tfe int^rpTii‘iiMs 's #*1 #-5t 

31 (d) Sf? efcein^^ grr?f i ^jTC5fTf%?lT’l Cff-tm^, 

^jtc^it:^—'iit *nc?j if)?fin CT c<FT5r 

«irf^ra I ^®ii.-(1) ^TTf?rrf®5T ^s ^rfir, (ii) ^iTc^rfsi’^f^ cjm^ 
« ^rf^r, (Hi) 2rrn,’»rrf%JT « ^CJT^ (iv) ^m?flC?}5T ( oalomel ) 'S CTtf®?IT*f CfnTi® 
^Tf? I 

(3) fsisic‘r5 5ti5^ sfr^j^r'-a cwm 31 (e) -s[rsf*\^ 

c^8iTwt<il s (i) irtt^f?! 's CTTf^^rsi crr?!^® 1 (®f'-'ivrrarfTi ^rrl^T^ 

C3TTf®?nTi C5it!®Tf^ 

m^i^\ W.^ 1 y^‘tf5 %^pT 

TTt'fl '»t^1 5?i I '-isfisirl 

?iT‘5tC’J(?l ^’^sf ^tn Tt^T^r^ irtt^TTC^^ I WP 

C^i-. ^r^Tc« C5rrf®ilT^i CftTf^® ?^!I1 i ■•-’f- f'r-ifgT^ 

Fff^'ai 'S-’f '^'^^ ^5 1 C7ftf®!it^ Cfr<ilti:s<i ■S’^l^i Jf^*! 1 

’It? cjpTillt':®'?! i?^*! I 

5i“5t^ Vi '^5^' ^^1 V I 

(ii) ■•TTl^n '8 ^ic^t i) 

( 4 ) fec‘t5 ^®lTf^i^|c?r. 32 (a) St? 

si^r « c 4’H ®Tfr< '£t’^c?i ^^*4 

fim^R 4ta I ^»n—(i) CTTf®^fRcn^Tt®,Tr1%8’1W(m:^I^'T^il 

CTTf®?riTi OTTf® !t®t4 

! [ 32 (a) m «rc'Sim Cif<t 1 ] 

(5) f^35rc‘r<l Nlfr <^it^ c^tii :5t4:4 

.SNCSt -miSltTrill ^ftft ^Tr®^ ’J«t4 I nc?. c^t SfT^C^^ 

I 

32 (b) Ts mm cv I 

(i) «[nc*rrf^^t’l CJTTtl®, n^T^?lT5l CfTatt® '« t { sum ^*^*tTir.i 

«irrc3ftf^t^ m m 'st?ii t!«r4 1) 

(it) C®l\?-|i cmt^rr^l Cftiltt® '6 f^ar*l I mcs[ C%-f<, ’tcil 

fe«w"nr^T?ri '8 cirr^T^ ca^t^® 1 ) 



Additional Questions with hints on answers 

CHAPTER TI 

1. Draw a sketch of the Liebig's coodenser. Name a liqaid and desotibe giving 

details^ the method of preparing it in the pare state in the laboratory, involving the 
nse of a Liebig’s condenser. [ Oal. I. Bo. 1951 ] 

2. How wouid you obtain crystals of copper sulphate, dry sand and pure water 
from copper sulphate solutlou containing sand ? 

Hints, nrfs^ sf « 

®frc'<^ I 31 (b) 'a Trt% 

I J 

3. ExoUin the foliowing terms with reference to one example : solution, sol ent, 

solute. Stirtiag from a solution of sodium chloride in watrr, how would yon 
prepare (a) pure water, and (b) pure crystals of sodium chloride ? Give experimental 
details. ' [ H. B. 1962 ] 

[ Q, 11 ; R^T—(Q. 16 ) I 

C»itf51!tsi I 

^ 1 ^ 1 ] 

4. What are crystals ? How arc they generally prepared ? How woul J you 

prepare crystals of sulphur, saltpetre and blue vitriol ? [ Acs. 8 (a) C?^ I J 

6. How will you find out whether a substance Is (i) eiUorescent ox di-liqucgoent 
(il) hydrated or anhydrous ? 

[ Hints, (i) '4TfT5,-StTCil TRIC.-® C^ir^il ft?, 

(ii) fii^ 'S 'S^ ’fR-l I ] 

6. Deaouss the criteria of a chemical compound. D?seribe how you would 

separate the constituents of a mixture of sulphur, sodium chloride and sand in a 
fine state of division. [ Cal, I. So., 1954 ] 

7. You ate given a mixture of sodium chloride and potassium nitrate. Above 
50°O the former is les^ soluble, but below this temperature the latter. How would 
you obtain speolmens of both from the solution ? 

[ Ilinte. 64 3 I ] 

8. Copper sulphate is soluble in water. Describe in detail the laboratory process, 

by which you obtain pure cr>Btals of the compound trom in pure copper sulphate 
containing sand and other insolubte matters. How would you r move any soluble 
impurity, if present ? ' I H. 8. 19ol Comp. ] 

[ Ans. i%5rc*i 'S I ^csi? ait^ 

??n [ Q. S2 (b) 

] I ( Q, 18,) ] 

9. How does destructive distillation differ from ordinary distillation T* 
Expialn why the former Is called desicuotiver Illustrate. 

[ H. S. 1962, '63, (comp.) '65 J, 


Ana. [ 16 ^8 17 (c) C?^ ! ] 



CHAPTER HI 
Air—Nitrogen and Oi^ygen 


Q- B3. What are the common constituents of air ? How would 
you prove their existence ? State their utility> Name some of 
the minor gases present in air. 


[ ■srl^^ ? 

Ans. \ Common eonstitnentg »'rf air ) — 

7718 »r^t, ^sif^jCSf^r 2i)'60 ’^h', 

110 0\74 0'80 «t’t 

I ’'Q 7811 

«I?1, 20*fi8 «t9f, '4Tf^ 0 93 Q-Sf^r 

'«i’f 75T>, 3-\n 23'2 9 «r’' 1'3 I 


^f%C^ ( TI S. 1961 )■—(i) 5rjt»l- 

5it^ ^t?t^ ^c<5i I 

Wm] ^it^- 

I 2NO+O2-2NO2 1 
(ii) '^ 1 OT CUtfel 

I 
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^ I 5tt5f 

2Hg+08 = 2Hg0 I 

c^ nrt^ ^ \ vsj^ ^c'® 'srfewOT 

(2f5lt«l I 

(H. s. 1961)—wfif c^rr^ii 

C«rt^1 

I ?(c«fr I ^isfn 

vii^ ^^^1 5Ttf1 I 

^*1^ *^1^15 ^'5\p{ ^"511 I 

^^\^ I *t1ai«fiT ^t'Sl 

'€ >T5(til- Ctf'^d 

^^-^^ vU^-i^^txn 

^\n fffzw *lf^^r'i 

^\l c^^-’Sitc'^^ 5j:?fj f|ci 

-iiT-*:‘Wv»'f ^■\n ^f5[^(1 f 

'<\\^ c^tJ? f^si-’sf5('®1 ¥t^e| 

c^^r-^rti:^ 'sm*\ f^1%?ii ^rir i w 

'srrtc’rrf^^i (c^\n) i 

srfett?:^ I ^rtic® nt^cStcwsr whr®^. 

f|»i1t^ «tf® *ft5 TteStc^^'««Jl%rs»sr I 



9iT^ fp^—?i?s? 



AIB—MITBOGBN AND OXYGBN 
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m wsn I tTt? sttm 

(ii) 'SRt^ C3FW^^ 

c»rt^'i '2J’«n:^( f^fwTi m c^ttR® 

^t^sr f%t»t ( lime- 

water ) ?t^ C«rt5I1 ^1=^ ! f%l’S|'®l *1c^ Cf^ ^ CTI, 

iftwi ^ ^^1 

I *1^si-'Spf f^f^lll ^t^fl 

I i ’Tft^l 

^H':^ «f^t«i TO I 

C 02 +Ca( 0 H) 2 =CaG 03 -l-H, 0 . 

^p5[C«f^—^t*T- 2[Ttn '5Ft%TO =^rl*t'® 

I ^f%csfcir^ *it^ti:^ <2f^t^ ^f?[sf-t^?i1 
I 

sTt^dtc^ir- 'S[f%C'^OT 

(dilution) I ^‘m\^ Wf^ '« ®rt?«l f^llt®f% '6 I Sfl^clt- 

5rt% 'e ^fiTf ^9tcv5^ i 

FSfsftlPr tM*—^ tn ’SRif® I '6 

^ ^3r35( I 

Ttlps ‘JtJ'm L H. S. 1970 (corap.) ] 

^r®^® ^K5( ^®Ttff nrt^I ( inter gases ) 

’=0tC5ltft^1, 

4rrt*i'8 ^^11? I 



HIOHEB BBOOBD&BT OHBMISTBY COMPANION 


i'A 


Q« 84. Describe an experiment to show that air contains 
approximately four volumes of nitrogen and one volume of 
oxygen. —H S.19C1 

Or, 

Describe an experiment you would perform in the laboratory 
to show that air contains a gas which supports combustion and 
another which does not. —H. R. 19G4 (Comp.) 

[ Ans. 33si"N I ] 

Q. 15. Describe i.avoisier's experiment on the composition of 
air. ~H. S. 1003, ’f.7 

w 

«(^»r I 

I 3?tp 

( oven ) 

3533;t^'® ^1 I 

to 
5rt®[ 

‘ii^N TOr?i 


r\ 



10 ;Tt sm nfr^i 
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Sllifj tgfc^ f^fwl 

^ c^t^^ ^■'fi 

m'^ \ 'ill‘g^jjote’ I 

5TJt»r I 

T^t^1 I 

5T^ ^j%^1 CTf'S^I t t%^5f-J{?:'^^ ’tJln-C3f[% 1%^^ 


^1 i^nn 

'1‘Ncf I cif^i m )f 

^i\i,m ’ffssn*] "tfiHt^ '/ 

s 

c*ttf^3 ^TicM^ I 

M, tt>i '-^td ^i^hi-31 ^ 


rn=^\ 

ji I . 


11 ^X ft55-q)t'»^irJn!C?r5l TTst?l»lfi^ 


■4-X^ I 'iJt f^f^ ‘^nl'^ ‘vital air’ '-9^" 'iX^ ■^^f\Z^^ srlX3( 


TOH I 

c?l—(0 

^rfOT 6 1 (2) ^15 

^ ^Tt^XStCSfST I 

Q, 36. (a) Explain wby a metal like magnesium increases in 
weight when heated in air. (b) What experiment would you carry 
out to find the percentage increase in weight ? (c) Would you 
expect this result to be the same no matter how much magnesium 
was used ? If 8o» why ? 

[ (a) ^f?x5i mm ’it?! ? 

(b) mm'^ ftf?! f% ’lfl’^1 ? 
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Ans. (a) ^fllCtOT »rf^ 

^ I 2Mg+03=2Mg0 I *tf^5it«( 

^T% n'H I 

(b) Ft^ v£l^j& 

%g^ 'em ®T'«^1 I 

^^1, %'35r ^^1 

’ 5i^^=i ?ri m 'Q^ iQ^f^ yfsrt^? ^‘>1 \ <tt%?it®i 

^^1 

I ^tfl ^ ‘^fl't^ x^zn 

cF'‘3>ii <!f<n 

vii^js; ^x\^ ^|‘5T 1 

'<^f^!n i ^ 

c»f^ vij^ ^ ^’^1 I 

^ 'Q ^«t^1 -“Ftf f^r 'QifiT=a atu ; 

>8 31Tt’tC5T%t^5I^ h J Ft^-^ ^fF 'Q 
vQ^«=c ^\^ I ^X'\K siTt’fwf^^lOT '«WJT=( b—a ) 'STt^l 
'sr5I%«^ '8lf^=(c—a) (Srt^l I 

’*rfl’'¥ta c?«(1 ^rt^, (b—a) 5ftsf (c—a) (STf^T C^% I 
^zs\ 8w?f nt^Tc^ I 



I2^t ffejj— 
5|JWf^??'C^<J ?5. 
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(6~a) 

[ >IW ^ ^ I ] 

’ff^'sit'i ^^«f1 i^1ti HV-w I 

Q. 37. State reasons in support of tl'e statement that air is a 
mechanical mixture and not a chemical compound. 

—H. S. 1960 (comp.), 1969 ; ’70 (comp) j 1972 

[ fee|, C?5\n f% f% 

I ] 

C^l’f I 

^'\^W f^2StC®! ^riTl C^-C^i^T 1 

yrtl'ctc^iT '9 (4 1 1) -sjtTj 

=^1c?r^ 

?(1 I 

siltcttc'^?r c;^ '9 

(3) ^ftc^sT 'Q sTt^rS^i^sfcs^^ ?f^ «rtc^ i 4 : i 

'«c^i ’trr<nf eil fS^- 
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I 

(5) '<3 ^f%cgfR?r *t^^1 ^ftsrl 

^ 75*5 '« 23*2 I Cif^1 

Nir, 04 . ( ^1 c^ %tc^ 

137 I 14 4 I 

4 -Q 1 '^rin^JT ^1%cw^<r f^a^«i «fi^^i 

I 

(f‘) ^^tJft?rsf?fc^ I ^\\ fe«i 

^?rl *1^^, c^n s?l I 

1 

(b) ^115 c^ 

^tc*T ^t^tx^jj ^f%csTf:?f?f ^(t3ri c^% I wW ^f%?:^^T 
c^ I 

(c) ^f^Z'A c^% Hili'Tittc'^sT mm ^t^'fs 'f?r 

srt^cStw ^=?ri ^hi I 

''IQ. 38. fa) Describe, with a diagram, the laboratory method of 
preparation of nitrogen. — H. S. 19G4 ( Comp. ); 1966, '73 

(b) State its principal properties. —H, S. 1966 ; Mention 

its uses. 

[ (a) ’ife ^’te i (b) 

I f% t% ? j 

/" 

' Ads. <2f^f^ r-^wtc^rifetii ^n ^fwi 

9fJt^^?!C^ '-m^ "^!f1 I NH4K02=N2 + 2HaO. 

«iTtciri%tsf ^csT j^>ni 
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c»itf^t3T 5rittt^^'«^tc3rrf^‘hrc?Ft?[t^c^ 

'e ®(C^ ^Tt>f f^lp5 I 

NH4Cl+NaN02=NH4N0a4-NaCl; NH4N02=N2 + 2n20 . 

Jit^tc^r '^z<i ^ i 

’frt^r 

C»f'«^1 f^l’spci ¥fTtj| 

( led-hot ) t?^1 

csr^tft^ Tftij 

3i?(T f^^i '-^Tl lii^N ^v5t? ^1 I ^ 

«r^—Tfff^, ^%fmy ’fjt^,. 

wm 'Sff^ »it5it^ af^%r i 

TfTt>T I Tl 

(i) ’fitc^^i w '« 'sutsit^l^irrsrc^p 

^Tt^rftiitsr ^' 

^STJl^f^^ ’ff^ I 

3Mg“hN2~Mg3N2 } 3Ca"i"N2~Ca3N2 i 2AH"N2“2A1N* 


0 



13 fb'as-'-^'l^c^tc^^ 



78 


HIGaBB SBOONDABT OHBM 16 IBT COliPANlOM 


Mg3N3H-6H^O=2NH3 + 3Mg(OH)2 

Ca8N3 + 6H30=2NH3 +Ca(OH)2 

A1N4-3H20=NH3+A1(0H)3 

(ii) ( 200 'siTti>^3Tf^5lt'?r ) 550' c4^- 

^nc^rtf^Tr^i ’im \ N2+3H2=2nii3 i 

(iii) TfTl 3000" 

^^1 Na + O 2 =2NO l 

(iv) (llOO^C) 

^1 C*n^«l I Ca02 + 

N2=CaNCN + Cl ^ ^tC5lTf^?r1 

1 CaNCN + 3H2O=Ca0O3 + 2NH3 

nitrolim ) 

’TTt^ s?t|i:5tcws? ??r 1 

Q. 39. (a) How is Nitrogen obtained from air ? 

[ H. S. 1966, 1973 ] 

[ (a) Trifle'S ? ] 

[b) Why is nitrogen from air heavier than nitrogen obtained 

from its compound ? [H. S. 1966, 1973] 

[ (b) ert^ 5it|cStc^?r c^i\f5f^ 

^ ? ] 

(c) What other gases except nirogen and oxygen are extracted 
from the atmosphere [ H. S. 1964 (Comp ) ] and for what purposea 
4ire they need ? 
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[ (c) c^U c^U nrt*i 

Ans. (a) 

?rrf>f-'^'«t^ ( gas-holder ) XJ-^fCsr^f 

5i«fT f^^i1 5tt5 ( pumice stone ) 

ft’Rl 



14 m f5^5—^fitcltrsfir s!i^% 

I 2Cu + 02 = 2Cu0 I 

J!t^C^tCW=T ^tC»r ’iTt’^- 

W\Z-^ ^"<1 I 

[ ^tl5 ^feof^T »i^t^?l1 S{t|cJtC^5T nt'S^rl ^ I 

835f"N ‘c^s^-'SfN *tfl^1’-^N»r c?^ I ] 

^?8fT ^?ri—48 csfctt^^ m I 

(b) '« 

^1^1 ^‘lt?t=i’®1% ^<jr, 

tl%rsr, ’fjt»i I 

5r%Jtt'Brc5i^ ‘>rti:^ i <3f\n ^t^StrsR 
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I 

^rWar^stfr I 

^^ = 1'2572 i JTt^cStCSfOT 

== 1-2605 

(c) ^ f^fipir f^, 

^^1 ^\ 

sTt^cStcw^ (v£i^ ^ijt’fcsTfn^sr^ 

r(Tt»f I viit ^fTt^T, '■^Tt’fi:i(%t^r 

c*rtf^^ ;il, c2f^1%^ ?ritn 

c^m] (Argon ) I 

^5it3r ^Tt»TQl% ^"^1 I 

^^rtff ’fit^ 5rr?ii 

^in I '®rt‘5fiT ’ft^i 

ff% ^ I ^t\ ift^ ^w\'^ 

C'<5IR ^JT ^ I 

Q. 40. Describe, with a sketch, the laboratory method of 
preparing oxygen from Potassium chlorate. 

[H. S. 1961 i '62 (comp.) j '64 j ’66 (comp.) i ’68 j ’72] 
C (a) sf'^^ ?s-?t 

^ ^tPl ?<;t1 ! ] 

Ans. isr^ps % C3FtC?l^ Q 

^trfs’ftf^w t^2sf«i <sim 

^ ^ I 2 KCIO 3 = 2KOH-30s 

[MnOg] [MnOg] 

srrfs’ttfH^ csrfc^it^^ ftprtaR 

t 

cn I 
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c3Ftr?f^ '« "stn i 

*rt^c^ t^-sfar-s?^ sTt’ft^r i 
^ ^'fel ^JtC'«^ »lf 5 ^ ^*r?r sTh? 

C3rt%^ wz’^'^ I 



c“t^ •sft^ ■'Sfc^'^ ^c?(T ^t*r ^fSr® I 

’im ^tfer ’fTt^T-BTf^ ^t%?1 

Q. 40. (a) When mercuric oxide is heated in a test tube a? 
gas is generated. What is the name of the gas ? —H. S. 1968 

Describe how oxygen is prepared from mercuric oxide and 
how it is codeeled. 

2Hg0«2Hg+0, 


6 





«.«ridm3lKX MJMi'AMlUM 


^rc5?f c^\'^\ 

«T8in I ^r.n sf nt^tc^r 

I ^ 3^rtc^8?r 

f^5fi(-^5i^ ,2ff^ nrt*T-c;^f%^ 5(wr i 

^Ircw-rR^s^f wA’f5[-;^:n^r c-t^ srr^ w 

njt^T ^tcif I f>i: ^H\ 

Q. 41. (a) State the important properties of oxygen, 
(b) What are its uses ? [ H. S. 1953 (Comp.) ] (c) Hoar would 
you identify this gas ? 

[ (a) ^f^CSfOT 3f«fH I (b) «if%CSfCJf<[ f¥ 

ft ? (c) vfi^ ft^c^ <2rsrr«i ? i 

Ans. (a) nil *f4—^f^sr, ’f^Crsi 

njt*r, «fc^ ^ ^4% I 

—(i) Rcsf src^ ft^ i 

^Jtc»[ ^R!il ^!%*n fti ?rrt*[ 

wn^ I 

(ii) 'srftc^^r c»Ttsfr^f% ^ nfftc<{t *iR^ 

wi 

^sF?[t*T ^ftceFcsT «ifr?r ’tR^ ^R--«r4rR®. 

^R-"^WR®'«CqlR^ *tftf 

C+Oa“COa i S+Oa-SOa j 4P+50.2«2Pa05 I 

BFcn?r »!R^^rtR® ^c?f ^1%?n 
«f^f ar4«l RNt^i ^\n ^R?(l c?i[i CO^+H^O^HaCOa 
^jtR®)i SOa+HaO^HaSOg (*rtnft5irt*iwfR®)j 
^,Os+3HiO= 2H3P04 (ifrfRs) i c*rtf^irf3i 'ii[f%:5rciT 
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TO I 'snrt^:^ to ; •f^hi ar^*! 
TO f^feTO ^ TO l I 2Na+02 

^Na^Oa ; 2Na90a + 2H20=4Na0H+03 I 'Bfcf^ sotTOt^l^^ 
5IC«fT *TW ;5!'3 TO TfTO^ TO ^ 

^nlTOf^t^ I 2Mg+02 «2MgO I 

(iii) ^ I 

»i*s’^4to ^zm =!l^cSti^^T 
l 2N0+02‘=2N0a I 

»rt^TO Sl^-'sralti^ 

TO>(Tt^ifl’^ 1?^ I 2 S 0 a-f- 0 a= 2 S 03 ; 

4NH3+50a = 4N0 + 6H20 I 

(iv) ar^®! 's 1%^«rt*T 

c3Ft^t^^ cnTfw?^^ I 

«r%CTO^ TOTO C Uses of oxygen )—(i) «rrf^f%^ 

TOc"f^ '5f9F, f^TO 

'e Bfsr vii^^ (iii) TOt^firT '« 

srt#^ 'siTtf^’® «r^f^ ’^?r ^%«R ^ I 

'6jf%CTO? '«rf%C^ «W«l (Tests of oxygen )—(i) 

5ic«(T if*f, "^^1 ^ I (2) 

’trt»T»T's"ncf TO STt^C^«f5I ?tTO 

Q. 42. (a) Describe experiments to, sliow the burning of 
charcoal, sulphur, phosphorus, sodium, magnesium and iron in 
^oxygen. —cf. H. S. 1961, *68 (Comp.) 

[(a) '«l%TO ^t^TOl (^t^), TOTO, cntf«TO, 

>(rWc5?f5|TO ^ ^ TOf^^ *tfr^ ^ I ] 
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(b) What is the action of water on each of the products of 
combustion ? 

[(b) ? ] 

(c) The word oxygen means “acid producer”. Give two 

examples to show that the name as given to oxygen gas is 
justified and two other examples to show that the name is a 
misnomer. —H. S. Final, 3964 

Ans. (a) (i> 

^fTt*i-«rtc^ «n:^5 ^ i 

^csfCJr I C+0,v = CO 2 1 

(ii) f%f fn«rr?f 

mm «rf^TO-‘*l'r i 

Pf^r^ i^Pirs 

»lt9l¥t^ 5fTt>i s + O 2 « SO 2 I 

(iii) ^^^51-Ff3fC5 ^fH ’Bftr^ 

4fm I BiPnil I 

^ ^Iflfl ci '\^U ^rhfl 4P -H 5 O 2 =2PaOa I 

(iv) ^5(5T-^t5[c5 

’frPT-irtr^ «fm 1 c^iif^t^r c*{t^iT^ m ^Pnn 

^ artf%?rcsi^ ^ I 4Na+0a=2Na20 j 2Na+09 

«NaaO, I 

5trm.-iftrf I »rt?l wt^l 
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^ I 'tpttff ^rrtnc^rm’sil^ Jitn 

^<ta 1 ?^ I 2Mg + Oa=2MgO I 

(vi- nrt^r I 

^ 

^ i ^td^ ^1 c^ijr 
-*^ 5 " ^c*rr c^it^t^ <?rtc^ 

ni:? i 

3Fe-r202'-=Fe304 ( c^wtc^ivc^f^^ ) 

V<^ *tf|'’a^t^f^C^ C>ltf^^t4, >nt'K*»1yi^t5r, 

Jiff'S 'tf^'f'5 

^5tc^ I ^?rti (Sfr^i^lfe srtf^^ i?^ntc^ 

Brt?*i I '«i%^ir ^flw I 

(b) 'Sf???!? fen- 

(i) ^% T?t's?=t^ ’fTJf WtC"^ m ?it%^ 

^s\ fii^sit*! z?^«| f^f-rfe^T ^ I CO,^ H,: O ^ H 2 CO 3 I "‘^^' 

(ii') Hv ^Jt^-^tC^ wn ^^71^ 

"SfTtf^'?* WC'<{ ! 

6 Tt^ I SO,j i-Ha0=H^S03 I '-^tiS'<|f I 

(iii) mn 

?p5ppf^^^ W I 3f?l«l 6 lt?[ ^r<T I 

P20g+3Ha0»2H,P04 i P 2 O 5 ^tfS=?F I 

(iv) Tlt^r^ c^Tf®Krc3[^ wen <^\r^ cntl^t^ 

I %^3itn ^ I cntf^Ttcsi'ij 

I 

Na20 + Ha0=2Na0H; 2Nas02 + 2Ha0=4Na0H + 02 
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(v) 5^^ I tin 

I MgO+HgO = Mg (OH)s i 

(vi) ^ WC5T i 

(c) »rt®f¥t5 '€ '« 

5|7t»r ^?r I t^ti:*f<i ’j'«r^^5li::^ 

c^ *fte?n ^ ^ ^csl 

^Ktc^ I =ar3l^f•^ ^t< i 

S+O 2 —SO;i( ; C + 02 = C02 
SOa+HaO^HaSO., ; CO^-fHaO-H.COa 

f%^c*rtf^1^ ^ c^ n?t< 

I »rfr^^c®r^[ 85—86 cjf^ 1 »rr'!!f^" to i 

Q. 43. What are oxides ? Draw up a classification of 
•xides, mentioning the principles on which your classification is 
based. Give examples. —H. S. i960 (Comp.), 1972 

[ Wtt® TO ? C2f%f^^vf f%TO 

^ I ] 

Ans. (Oxides)— 

'Q ^t% *ftt:^ 1 

(CuO), (MgO), Wtt^ (ZnO) 

twtft i TO (H*0) i ^lt-Wtt'5 

(COa), ^tt"TOtt^ (SO 2 ), 'sr^® (N,,0) 

I 

f^fSf (Classification)— 

I 
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(i) .Acidicoxide)- (H. S. 1961)— 

»ift^ fel ^ 

I ^lfw 

^*fJ( TO 5R*f5T I 

»it^TO c»iif^Til5( »it^^ c>i1f5^l3r 

(9R«|) 'e ^^ I S0a+2Na0H=Na.,S03 + H,.0 I 

»lt^ TO I SOg + HaO^HaSOa ( ) I 

'snrt^'51 

(CO*), (SO 3 ), 

(PsOp), \ 

(ii) ( Easic oxide )—( H. S. 1961)—c^ 

^^TO I 

c>rtt^Trt^ BfC5T c*itf^^t5f ^t'?r*— 

«f^il NasO+2H.O=2NaOH+HaO I 

'sillfJim WmU C5itf®^l3( 

TO t Na20+2HCI=2NaCl+Ha0 I 
I 

( 51^®I) '« ^5T I Cu0+H2S04=CuS044 HsO j 

^8 I 

C5ll^*r, '®(’Si 1 l's (K^O), (CaO), 'e 

Oflw (FeO ard Fc^Og) ^^Jtl? I 

(iii) ( Air phcteric oxide )—c^ >1^51 

■ciTlf^i^ 'e 91?«1 '6 
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fifs^ cipr^tN ( ®T^®«) 

^ TO I ZnO+2HCl=ZnCl2 + H.^O I TOtf, 

C»ltf®^t3f ) 'Q TOT I 

ZnO+2NaOH“NaaZnOa-i-HaO I =5?^ift?, ZnO 

I 

'=at5lf^t3( wtl® (AlaOs^, '« (SnO and 

SnOa) I 

(iv) '®rsrf^® (Neutral oxide)—C^ *[^®T ^ 

f^f^1 ^1 «W31 I HaO 

(«f3\), 3(Rt^^« (CO), ^N,.o), 

(NO) I 

(v) (Per-oxide)—»lR^ 

c^tfetsr ^ Wmn 

I NaaOa + 2HCl=2NaCl+Ha02 I 
Ba0a+H2S04*BaS04+H20., I i 

(vi) (Mixed oxide)— WSi\%VS^ »ilt^‘t 

^zn I m), CTO1W1-C^R^ (FesO*)—FcO 

^nvs Be^Oi I ^Rc^csfTS^ 

c^t*! cjpt^i'R'® ^ cJfR^ cjpt^R® I 

Fe304 (FeO, Fc203)4“8HCl‘=2FeCl3-t-FeCla+4Ha0 

CVS C^T® Pb3 04 (2PbO, PbOa) ^ I 

Q. 44. To which class each ol the following oxides belong 7 
Give, with equations, reasons for classification. 
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[ ca|%^ *1^ n 

(a) Aluminium oxide, Sodium peroxide, Carbon dioxide, 
Nitrous oxide Calcium oxide. 

(b) PaOfi, CaO, ZnO, BaGg —H. S 1 66 

Ans (a) (Ai208)--t9i 

W I AlaO., + 6HC1=2AICI 3 + 3HsO I 
I ’srt^'hr, c'ltsi 

vyi 1 AI 2 O 3 4 2NaOH—2NaA10a + 
HaO 1 -vil^rtR ^^1 I ^^^(5 

(7rrl%lt«J (Na 30 a)-C»ltfetOT ^'<w 

NaaO C^% I 

I Na20a + HiS04k=Na2S04 + 
HflO^ I I 

(COa)— 

*' 

wm j?^*l ( ^ ^ n\^ TO 

C02 + H20=HsC 03 I C*itWt>f 

ortf^tsi ( 9 T ^«1 ) i 2NaOH4 COa^NaaCO; 

+H 2 O I vij<Ff^ '«r^Ttl^ I 

(Nj^O) - 5|tl^t*T Wife's ^1 

t3F![1 t*r! 'Si^y I 

^jMPrat^ «ifrt^(CaO)—' 8 fc?i 

I irt«n I 

5l^«l ^ 'SF^^ TO I CaO+2HCl= CaCla ( ^ll^Ft^tsT C?t?(t^ )•+ 
■HaO I w\yf\^ ^Wtt® I 

(b) P 2 O 5 : ^ I »f{^ 
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^ i Pa 05 + 

HaO=2HPOs i Pt05 + 3Ha0 = 2HsP04 I 

eff^ I ’^tirartci 5f!jei '6 ^ f 

P205-»-6Na0H=2NaoP04+3HaO I 
CaO ; <2n:sft^OT (a) Of^ i 
ZnO, BaOa : 43 fiTC^ft^OT (iii) 'Q (v) I 

Q. 45. (a) How would you identify whether a Bolid oxide i& 
acidic, basic or amphoteric ? 

[(a) ofi^f5 ^ ^1 

? ] 

(b) PbO;i and MnO^ contain more oxygen than their usual 
basic oxides viz. PbO and MnO respectively. Are they per¬ 
oxides ? Give reasons. 

[ (b) cws (PbOa) 'e (MnOa)— 

vs)^ PbO ^ MnO) 

c^% 'sr%'^5r ^ti:^ i c4%f ^ f^sfl 

^ I ] 

(c) State how oxygen may be converted into (a) an acidic 

oxide, (b) an alkaline oxide and (c) an insoluble basic oxide. 
Give reasons for classifying the oxides under the respective 
heads. —H. S. 1965 

Ans. (a) 'sCn*! 

'st^wt JTtf^ I «rc9T wtnm 

»rWwT •rUf’^ "^^1 I ^vn 
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«rN»r ^rtf^ 1^*rt^1 

if^^'« ^f»fi:^ i^cq c*ttl%ift^ »[t5tc*(r 

'=1:?^%^ 1%^ 'Q I 

(b) PbOa MnOa—^rr^rf^'l 

^frt^ ^c*t^l I tw »i\ 

^rrtfe®^ 3F{t^ ^ ~*n i 

(c) 42^5 I's fifCsTt^^ m I COj 3Jt 

SOa, ^ c^Ttf^irt^ 

«rgr Fe304''iiii nfr^l CJf^ I wsr 43 s^'s m i 

Q. 46. Describe, with short notes and equations, the effect of 
heat on the following substances — 

[ ^'T?r '« 

^‘fin ^ I ] 

Mercuric oxide [ H. S. 1967 (Comp.) ] Red lead, Potassium 
permanganate, Potassium or Sodium nitrate (H. S. 1971) Lead 
nitrate [ H. S. 1973, ’71 (Comp.) , 

Ans (i) (HgO)-->rtlif%^R^ 

^?il ^Vs ^ I 

2HgO = 2Hg4-Oa. 

(ii) (^^CSfSCPb^OA)— 

c^l^ »fTt*T R-sf® I 

2Pb304=6Pb0+03. 

(iii) (KMnO^)—^tC’f 

sfj'Ksttf:^^, ^ijnntRir ^ 'siRrc^jr ^‘^nsr i 

2KMn04 =» Ka Mn04+MnOg + O*. 
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(iv) (KNO 3 or NaNOa>~ 

^1 c>rt1%iiT3r 

I 2KN03=2KN0^+0., 

aNaNOa -2NaNOa4 0 ^. 

(v) [PKNOj'ja]—'^1C‘T 

I ^ti? 5^cf<i ^itr?tc’8?sr 
’fit*! *if^ ^1Jt*T I 

2Pb(NO,)a«2PbO+4NOa + Oi. 

Q. 47. How would you obtain oxygen in the laboratory without 
the application of heat ( or at ordinary temperature ) ? 

[ f^sil ^ ) 

^5r!%c^5f ^tit^r <siws 

? ] 

Ana. (il ^W5t9 

2Na,0a + 2Ha0=4Na0H + 0,. 

( dropping funnel ) 6 

Fr[^- vfj^fe ( conical flask )'ii 

^C-Sf 

'« I 

lii) *ft« ^ 

’^rf^cwsT nrr^ i 

2KMn04 4-3H8S04-t-5H209=KvS04,+2MnS04 + 8 Hj |0 r 50 * 

(i) nfl^ ^f5r^jl5\3PU^ f^fal^ ’t^t^’srPr 

♦rl^-5!TfN’ltW^ W %5t^-'^tC5iq ur^c^ ^t^C^C«fsr 



16 5?t: f|3i—f^ii1 'STCn 
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^srfe'^JT ’trt'T I i 

Q 48. Describe, without entering into details, the commercial 
preparation ( or manufacture ) of oxygen, and nitrogen from air. 

—H. S. 1962 (Comp.), 1964, *64 (Comp ), *66 

I ] 

Ans. mu^l '« I 

Ft*t esfatc^ -ii^N *rr^=T 

^ir\t m %t «r^tf^ 

(SJClltl’t? C^ 'Stn ^?f ^St^l 1^5 
i^C^l ^\IW I ^ ( jickettcd 

spiral tube )-^l( %1 ^3r "STtCwf^ 

^ I Tt?5 uf’t *T^*T1 ^f*r 

ft’t-ffOT «f9J '<ri?r ^t*l5ftai1 5;»T -sft^ 

^ ^tn 5tci 5f*rtf^^ ^?f1 ^ i 

'<\^ I %^5i 

\5^w\ '6,^^sT ‘iJtC^ I ^er 

-^^Sl'hr—196“C ^f%CTO^ 183°C i 

mcsi ^ ^ 

*115 I ^nPf^ *Tr®?r- 
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Additional Questions with Hints on Answers 
CHAPTER III 

1. How wonid yea obtain a eample of nitrogen from air ? Is the gas yon 
prepare perfectly pure nitrogen ? Give reasons for your answer. 

[ Ana. 39 (a) « (b) C?<f I ] 

2. Describe one experiment in each case to prove that— 

(1) air oontalne nitrogen, (ii) it is a mixture and not a compound of oxygen 
and nitrogen, and (iii) oxygen and nitrogen are present in air in the ratil) of approxi¬ 
mately 1; 4 by volume. — H. S. 1961 

Ane. (i) 33 sr afcsit^ C«!^ I (ii) 87 ^ eiKTr^Cgii (b) m CW<r I (ili) 34 

«n?sim c?<n] 

3. Descriuo how yon would obtain nitrogen from fa) atmosphere, and from 
(b) chemical sources. Comment on the differences you would expect to fiind in 
samples of the gas prepared from these two sources. 

t Ans. 39 fa) « (b) sf? I ] 

4. Describe the preparation of nitrogen on a technical scale.— H. S. 1964 

(Comp.) [ Ana. 48 I ] 

5. Under what conditions and with what results does nitrogen combine with 
{i) hydrogen, (ii) oxygen, (iii) magnesium, (ivi calcium carbide f Describe the 
action of water on the product formed In (iii) and (iv).—H. S. 1968 

r Ans. 38 5ft «rRf1^ GM I ] 

6. How would you prepare magnesium oxide from msgneainm f Give experi¬ 
mental details. I Hints. 35 5ft I ] 

7. Justify the statement—"Air is a mixture of nitrogen and oxygen." 

[ Ans. G7‘!lt GT^ I ] 

8* When metonrio oxide is strongly heated in a hard glass tube a gas is evolved. 
What ha the name of the gas 7 Describe the laboratory method of preparation of the 
gas from potassium chlorate and explain why it is mixed with manganese dioxide. 
Describe fonr experiments to demonstrate that the gas supports oombnstion and 
aite as an oxidising agent in each case. Give et^nstions. —H.S. 1968 

[ Ans. 40, 41 (a) 42 a^ari’Stt^ IJ 

9. Oxygen* is said to be a very active element. Describe experiments to show 
this. [ Ans. 42 (a) Cf^ I ] 
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lOt What happens when eaoh of tha followicg oxides is added to water ? What 
is the aotioa of litmus solution on each of the pioduots so obtained ? 

Sulphur dioxide, phosphorus pentoxlde. [ H. S. 1968 ], magnesium oxide, sodium 
peroxide [ H. 8. 1963 ], iron oxide. [ Q. i2 (b) C»f^ I ] 

11. BaO, is called barium peroxide, but MnO.^ is oalhd manganese dioxide : 

why 7 —H. 8.1962 

[ liaOa (HGl IlaSO*) t 

I Ba 034 -H.,S 04 =B*S 04 + H,0.^ I MnO,* 'Sfltta?! 

I j 

12. Give the names of (a) two oxides and (b) two other compounds which on 

heating alone will give oil oxygen. Give eguatione. [ Ans. 46 m CW I ] 

13. Give examples of three substances which yield oxygen when heated, either 

nlone or after mixing with other substances. —H. 8. 1965 

[ Aus. n&tPint’i cs^TcKGr, csi® 1 



CHAPTER IV 
Hydrogen and Waiter 

[ 'e ^ ] 

Q. 49. (a^ How is hydrogen prepared in the laboratory ? 
Mention the precautions taken during its preparation and 
collection. [ H. S. 1964, ’66, ’68 ] ib) How is this hydrogen 
purified ? 

[ (a) «2f^^ f 

b 

Ans. (a) <2hsR5 % 

^rrt^ I Zii+H2S04=»ZnS04 4-Ha l^ 

^tiRer 'Q sfprtsi I 

fK-5ftsT c^ C^^C5i? tsftif 

?tC5 *fti^ ?mi i 

cq^T 'Bfc^ I '« fel*! 

1 c«rtw*? ( air-tight) ^fortw^r i 

^ 'sf^ !gft^ f^l ^ 

^ 'Thil «r?[l ^ I 

51OT 5rc«fT ^ CT, ^mt& 

at?r I c»m >£(t^ ®fr^^ ^T«(1 i 

t 

fK-^rH ^tiRcsrs «rsi 

iFtsfl i^ti I firsc^ ^Pic<n^ 
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^ »rf^ t^*!f^-^9T %1 

I c’fc^ ’frN-^ft^r WC5T 

^fiiin Tizm «Rn ^ i 



*rf^^ ^1 ^ t f%irl «rrt^^^ 

iRf v£i^ irairtfT «ff^¥i »fTt»i ^f^?i 

^1 ^?7TCiiT^ *f^1 ^ I ifm ^C5T 5^t^ (t; 

( Precautions )—'« 

<2fatef5T I 

(1) c^ <2rtw *1^1 «n:3r?r ^C5 ^^tsr «rtRc^ i 

(2) -SI? ^ti-c^t^r 1 (3) ^R^t'sr ^ 

^Ril ffC3 I (4) jfiisrc^ m ’fit*^- 
ift^^ Tf^^tPpc^ I (5) c^U ’«(tf%c^ 1 

(b) ( Purification )—'« »rt9TR*^iF 'sirtR^ 

RRt^ i ^|c5Tr«R »rt9i^^® 

(H^S), (PHs), (AsHs), (SO,), 

7 
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aRlfcn U-5Tc^^ ?r^fr t??n *tfiFtf9r5 ^ \ 

U-5T»ref^ si1tc5^ ^3^^*!, 

'e ^ «(tc^ I ^ 

c^'s liWA t^sr®t^ 

jy^cj '« ^tS^T »ri^pFt^ 

'Q C*f‘Nt^ 

^ c*n1^^ I ^i(Am ={ttc5ic«f5Tc^ 

*Th5|^ 5[«fr ffgi ^5irtcs(1 ^ ( 

*fFUnf^iit>t c»ri^«i ; ^:*rtt^'^ sit^cStcsRc^ *rt'^ 

^j\ ¥^1 I 

^?1 ®¥ *it^iif^ ^ i 

Q. 50. State the important properties of hydrogen. What are 
the uses of hydrogen ? !H. S. 1966 (comp,)] 

[ ^^1 '4^ 1 f^ f% ? 1 

^<^51, nit*T, 

«fc«i I 1^1 ^H’^1 I 

?t^t?f^ H^—{i) If1^ f%^ in^ S?^ I 

f*t^t?I >i!^^ TO { 

2H,-l-Oa-2H^O 

•'■ *.(ii) ^f%n:TO^ «ff^ ^if^ *ft^ 

^»itR.'® ^f^’sd ■’¥c^ 1 ^*tt^ 

>■■ <m ^t^c^tcsfiT AM ^t^csi^Tl ^•‘ftro 

« C?l5-jq f\w\f^^ ^ I 

CuO + Ha-Cu+HaO; PbO+ Ha-Pb+HaO I 

(ii) ^ I 

?[%§ic«R '0 «rtc#Ttc^ ?5t^cs?tctiT cTOt^« ^^*t« 
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H2+Cl5,~2HCI I v<l^^ 550°C 

5r%^tCW4 ?fTt*T TOT I 

N2+3H2=2NH, 

^'s’nn I H,+2C=CaH2. 

(iv) c^rtf^m's ^-^if^stsT ^ 

I 2Na+H2=2NaH ( CJTtf%^tsi ); 

Ca+H2=CaH2 ( ) 

(v^ ^^^'<af5r ^msr, 'iiTs *frfr?if®?t5r, 

^lTt»^t■«? c»tN«< TO I e*rtf^^ ^l^^trsR isrfrf® 

^i5?t -^zm ift^ ^rrt^ ^-sf^ ^ I 

( occlusion ) ^ I 

(vi) Whnrt^T 'sp^K sTCFlWt’S (nascent hydrogen) 3Tt*fT?!®l 

C^tSf ^ ! f%i ^ 

«rTtf^ R"tt^?:«T c^R^- cwfff 

CWUt^:^ RwtR^ TO I FeCl3 4 - [HI = FeCI 2 >- MCI. 

^tR®, '^rrni^rrRiil, 
c*fl^ «r?j i b35T 'e c^^srt^ir 

(hardening) WW j R^n ^'!.^tfc^-?r 

^1 ^t«rRt5r 'Q c^ m ^T?f^ I 

Q. 51. Describe experiments to show that— 

(i) hydrogen is lighter than air. 

(ii) water is formed when hydrogen is burnt in air. 

[ H. S, 1968 (comp.) ; ’69 (Comp) 1 

(iii) hydrogen is a recuding agent and water is produced 
when hydrogen reduces an oxide. [ H. S, 1964 ; 1968 (comp) ] 

[ *tWOT cif*rt'8 (i) 5tti^c<w (it) srtips 
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^ I (iii) <9^1 

Ans. (i) ♦ifN'l—^ 

<9^ ^t^c^ ti : iR-^< Fi^ *i^1^ii I 

•fr^ ^tl5 «tm 

^ I ^*fR|ir 9tTt*T-srU^^ ^9*5. ^ 



18 SR fra—?#: 5 tt^ 5 r Tff ^rmii^rr^'^': 



1ht^i ^ I ^^1^ ’tTt*f"^t^i ^91 

f5hrtt^ I ^rtry, 

inrt»r «C®T ^1 I I ^7l»T'^lOT?^t^ 

(ii) ♦ifliVl—‘ 9 ^f& 
^FTt»rt5nft9 C3Ft^t^-’t‘r TO fill I 

ami^ ^tWcifOT 1^1^ «r^ 

i U-5re5!*<r ^ *1^ 
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f^faRTl 1 

^?rt1^i w f^l ^®f «f^f^ ^c^n ^ I 
^5lir c^'l^l ^T^ronr 



20 ^•s ffeg—Tt^ ?T^C5tC«R ’^r«re1 W\ fe^ntw fGl 


f\c5 vfi?pf5 fr^tc^ ^5(1 I '®^®T W’f *rtfi 
^ I ^^ts, *1^*^ 



21 ;t? ffeai“?t|tgicw^f 1^ 

- - (iii) ^{fN'l—^C^5T cmft^' 

*1^ U-*TC®\K *ff^5tt®r® ’^F'sn ^ i 

■rsf c^ ^ 

^ I c^rt^l 5{i9T^ ^ ^ *iin ^*lt» 
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^ I ^ 

t ^nt-si ^ wn 

^f*T5l ^ »ltJf1 ^*it^ ^ 

I |?ri <2f^t*i TO I nfr^-c-rc^ c^t^i ’i^t'f 

9{^ 5i1t®^ Tftft^ ^ct?r nrt^i 

I <ft^^ f I 

vil^ *tfWn( '5lt%C5R ^®f»^Tf^^ 

<^'^S ^ >^^^1 TOl 

I CuO+Hji-Cu-f H3OI ^li^i^Km 09^ 

<si^\ ^ 'Si^ I 

m 

Q. 52. What is nascent state of an element ? How would you 
proTe that nascent hydrogen is a more powerful reducing agent 
than ordinary hydrogen ? 

[ H. S. 1960 f 1964 j 1666 (comp.) ] 

[ w\inu 'sicW 

wlwtJi i^l^cstw w *it'&'“[W1' a^i '«191 pRitT aratt 

j 

Or, 

Describe experiments to show that an element in nascent state 
is more active than an element in molecular state. 

C5l\f«l'<^ c^ 

•iRr ^ CW^1 e 1 ] 

Am. c^m ’lifted wm ( Nascent state of an 

clement)—W C^1H *f?t< Tt*lt5R^ c^1sT 

^ C^, ^TRsi'R ^ti|C5tC«R 
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^capiwH I 

^w\ —(i) ?sjjf fiFW^ 

^tr® ^?ii i mm c^ 

^ sn I d>5^-ft^c^ f«F^ fwu^^r ^ 5f^ 

'snlt^® f^*tl^[ I ’fTt^ 

^ I »rf<ft^'i *ftt^ 

=n, f^i 

c3FtftOT ^n 5t»! I 

FeCl3 + iHl=FcCl2 + HCl 

(ii) -^\ 'STTtf^^ f^f^® *t^1^t^ 

?[? ifl I ^ir 

^ I 

2KMn04 + 3 H. 2 SO 4 + 10[H]« KoSO*+aMnSO^ + SHgO 

» 

Q. 53. Describe briefly the methods of getting hydrogen from 
water. State the condition and give equation in each case. 

[ SfffT «f‘it?r'^f%, *t^ 'Q ^•sZWZ^ 

551*^1 ^ i ] 

Ans. m I 

[a] trt^^t^1~(i) *ittrt?r«l 

«ft^ — cntf«^, *rt*rm«i ®t*fi^t3(t?[ ^ 
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W9ic^ TOT I ^- 

2Na+2H,0=2Na0H ( )+Ha 

Ca+2H.O-Ca(OH), ( )+H9 

♦tfl^l-^^ 'Sfei^< *rrc3i^ trcsr^r 

^*Tt5r ^ I ’'StC^^ (sodium-spoon ) vil^ 

^^1 c^rffwN ^^^1 «rtc^^ ifcsnr ^ i wcsi^ 



S3 5R orrfMpi stYl cf^r f^cs^*! ss m fets—stsl «r»f 


c*ii1%TtOT irf^c5tc«f5r ?nt»r ^ ^ 

’fir^f-wt^ »if^^ ^ I c»itf®?t3i 1 

~v£l¥l^ *TtC5 

c^-6k^ ^^1 ^Tt^TftTt^r Kt^ cTff%iii ’fJt»i 

'«5f*f*rr?‘i ^^1 wai I 

(ii) *^«rtcw 'Q 

Tl ^f?r (amalgam) »lf^ ^t*Wtartl 

^?(1 ’tm I iiii? ’fC^ '« 

2A1+6H,0«2A1(0H)»+3H2 i Mg-l*2H*0«Mg(0H)2+H* 
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trs[ *fft5tf^^ ^ ^ I 

^ninjsT c^^ft5[i-(rq5fg^ »f?s 

vyi I 3Fc+4H20=Fcj04+4H2. 

Mg+HaO-MgO+Ha ; Zn+Ha.O«ZnO+H, 

yq^fe »f^ :qrtOT 



5(i(T <2fc^"r 

l f^5f5J-5TC«5r?[ «rt^ 

ifTl>i-Ci5t%^^tf^^ nTt*t-'®^tC<l «fOT ^lil ^t:^l c4?5< ^ 

'G I *tl3I tfsi 

«Rtt^^ ^ I ^c5t^«R «fm- 

•irtc^if ^ >(w ^ i 

[b] 'cwtf^^tin—(iooo"C) %*( 

-^Rc^i ^iT 'G R4*i ( «rh[ ^ i 

C+HaO=COH-Ha 
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[c] 'e c*itf^t3( 

^ wt^t^TTar 

'« c»rffwt3? I 

CaH9+2H.,0=Ca(0H)*+2Ha i NaH+H 90 =Na 0 H+H 3 

'Q arhr i [ ( 67 

«rtf )0f^ I ] 

Q. 54. (a) ‘Hydrogen is produced from acids by interaction 

with metals.’ What metals are used for the preparation of 
hydrogen from acids ? State the conditions with equations. 

(b) Why is not nitric acid used in the preparation of hydrogeit< 
by metals ? 

[ Tt^l Cr^i 5[lrt^ ^1 C^=T ? 1 

(c) Why is it that dilute and not cone, sulphuric or hydro- 
chloric acid is used for preparing hydrogen from zinc ? 

(d) How would you recover the by product formed in WouUe’s 
bottle when zinc and sulphuric acid are used for preparing 

hydrogen ? 

*1?f< ? ] 

Ans. (a) aFir®f#t ( Electro-chemical series )-CS 

cq «rrc^ C^^^aj1(2i c>lt 

! K, Na, Ca, Mg, Al, Zn, Fc, Si> 

f 

^qsrrt? c«(%^ 1 *(rsf Cu, Au, Ag, Hg 
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^US *»ftc^ ^1 I 

Ca, Zn, Fe, Mg »tm ^Q ^ 

«(Jtf»{C«f I fiia '6 

I 

Zn+HaSO^-ZnSO^ ( f^s^ j + H# 

Zn + 2HCl-ZnCls ( )+Ha 

Mg+H2S04="MgS04 ()+H2 
Mg+2HCl=MgCl2 (5nrf?iciRf^'^t3( cipt<tl® )+Ha 
Fe+H 2 S 04 =FcS 04 ( »Tt'nc'?i=§ )+Ha 

2Al+6HCl = 2AlCl3+3Ha i Sn-f 2HCl«SnCl2-hHa I 

I 

«rtf9^ I ^1^c^icw«T ’frt^r 

^r?f *ft9 ?fi I t5 

^z% f^%h 

^^tz^ ®ftc^ I Mg-l-2HN0.*«=:H2 + Mg(N03)2 

(c) ’Tfi? ® f<f5^ilt^ f^|^1 

^11 ’ft® 

1 C*tt^5F 

4J<^V9 ^ I 

(d) fif^^ 'Q ^^P- 

c^i<^ oftc^ I *trf< fe 
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^ »rt5Tc^? ^ I 

ft W (Sfr^tr^ ’tt? wli?i i *f?t< ^ftcar’JT 

'^sn TOT ^*f Cif'Q^I ^ ^tf^il 

^rs fw<^ c^*f ^<*r^ i ^%1 

<^s^rt»r®%^ ^fwl ^ I 

ZnSO;, 7H^O ( white vitriol ) *ft'«ll1 ^ I 

Q. 55. Make a neat diagram of Kipp’s apparatus with a 
krief description. [H. S. 19671. Explain how it is used for getting 
u ready and controlled supply of hydrogen gas in the laboratory, 
mention three cases when it is used for the preparation of other 
rgases. 

^ ‘ttnr, ^ i 'si^ <2f^f%c^ 

1^—1%i^ft irN31 ] 

Ans. **rtC< f^‘t vil^ft fm ^1 I 

^•N’n 'srfe^ I 

'sr^-tft fK ^^ft I '5r’f?r ^*tft 

w-^OT?r ^twT ^ ‘ii^ft c^tPPf '« 

I c»rt9i^ 5ir«fTir 

f ij^tw 3f>rt5? «rtc^, ^t9tc^ ?K 
■sftrr ^ ^ I 3n:<fT? c^fpK^ *rtc< 

w ^rWsr 

I CFft^K^iny 

«rtc^ I *rt?twT t%*f^»f-wr ?Tf^ wi *fft< 
( waste liquid yc^ ^t% ^ I 

Ffm If® 3rc«fp!f 

38SHffei~f^n»i-ira t^<3r-5fsf <5j;f5^c^cft% fir^^ ai'«Ti ^ 

'4i5?x cnt^ir^ 3(*o fflu «rTtf^ Ptftin aren ^ i 
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c^ttsTc^ »!< ^l 

'ii^N c’ttsic^^ w 

f5(^?['JT5T I ’frfi^ «n:5t®f5? ^n 

of'«^ ^ I cTrt^c^^ ^<N*m ^ 

<?rrc5f ^\ TO 'srt^ ^^ i ^^t*. ^n- 

n]i»f nt'e’ai i 

<2iat^iT ^\ v£|^ 

^ I m\y ( FeS >« ai^HaS 04 -vil-^ ), 

^W\t^ (^'TN '« 

si’^HNOj-vSi^ ) I 

Q. 66. Classify natural water according to sources, mention, 
ing the impurities which are found in each class. 

[ ^«s»l caf%?| «rc»T 

^cm I ] 

(1) ^1^^ ^ (rain water), 1^2) '« ^*1il (spring and well water) 

(3) srff^ (river water), (4) ^^ (sea water). 

(1) isfsf—^iWl^N© 

^ I ^'^-m TTstf^^n ntf^’® 
^^91^ ^ ^ I ^t^=f 

5TtttStc«R, 'sim^rrPnn ^rtf? nm to vn^i-s 
5!^*^ 'o ‘iTt’f «(tfTO ’ttc^ I 
^1 «!tf«fc«ni 5ic<a >(ci^ ^ i 

^ ( soft water ) I 
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( 2 ) ^ ^ 

^-nc^ I ^'« ^TO‘t 

♦rt'«?rt ^ I ^tf^, srrft, ^«fT m 

C^FtsT ( suspended ) ^firtf 5ii iH ^ Cif^ftsi I 

«fC5T c^ltf^utsf, ^t5T%t5r, ^Wtf? <rr^ 

5rt^Tt^*f «rtc^ I ^<1 ^ fr®f^ m ( hard 

water ) I 

^ ( mineral water ) I ^?!F W^ 

^ C^t=T C’*FC3f 

^ I cFf'-st^^ 

Ttif, c>itf^^t5f'««rrf^c^ ^t«r c>itf^^t^'« ^nt^fw- 

^tff I 

'9 <«rtc^ I viit I 

(3) ®r^—%1 ^'^u 

i^3T c*rtf%^t^r, c?rf^t^%, 

^ c^t^i ^ I sjfm I 

(4) JnsfaRi ^9if —'^m 

<rc^ I af?t^'® ’Itftc^? 5it?fT cwtt^’srfTr, '« 

TjTffRf^tOT ^C5T^, cait5ilt^ 'Q 

*t^t®i I »i^tcw c^% 

3-6% vij^'v ^*a 2*6% I c^Br9 

ro3 i 
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Q. 57. (a) What types of impurities are commonly present in 
mtural water ? How would you detect the impurities ? 

[ >rrsrhr®r^: 

(b) How is chemically pure water obtained from natural 
water ? 

[ «f5T m ? ] 

Ans. (a) (i) 'S 

^^1 —Ttw1, '« W< (2) srt^—'e I Ttl, 

Na, K, Ca, Mg, Fe 5f^«l W\^J I 

C?«(r^C5T ^^1 'Q 

I 

(2) ^tft 215^*; 'Sfwf'Nc^ ‘'tfT'sfJf I 

^^1**1' C'itC^f^ST C^j>fR I C^t^T 

f^ «ftf¥c^ -sfsftR 5 c\ mn *t?t< i 

>rtmr i ^ <2f®iR^ *1-<ft< 

if'^T w ^ *ft'«^ ^ I 

(ii) nrrf sTt^rc^ 

•^1^ I 

(iii) *ttf^ ^ !3fr^^?lt9 

’tlt^ nTf1< ^ 

-^li I csptftJT ’tm ^=5 ^^1 ^ I wm 
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in’? ^ I '8fTO c*t^ 

‘tt'SKl I 


Q. 58. What are the essential qualities of drinking water 
Indicate how a sample of natural water is purified for 
drinking purpose. 

C ’STPT? f% '^‘i «rtn <ifnrf®R ? m 

I ] 

Ans. 

•ffK's <m1m^ i 

^T, «*(t^ «rnrt«R i f%i 

^*rt^ ^wtf? ti ^^rtwrl^Ti <?rr^i Hf i 

(i) '5^“ 


(ii) ( sterilisation ) I 

(i) c^t^T ^ft ^ ^t^c?iT m 

WS (Settling tank)-v£l ^f^Tt l 



26 fsar—c^ 

^ 1^1 I ^C5T '« ^?r 
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TOT l^f^ ^tf?, Ttf^, '« 

I 5ic?(Tt. Ttfi 'e fnfi^n 

*iV9 I Wl^ ^ 

^ I iTtc^^ hHi ffin *if<2y*3 ^ 

«f>n I 4l?F:"f ciif^^ w. «fsi '®t*rsrtiff ‘trt< 

(ii) M «F¥ C3Ftfl|i(, tifk *tt^«t=ff, 

^ ( ozonised oxygen >, 5ft\, *ft^^lt*v»ftcsilj t’^Tti? 

«rt^^ *fft< c^’f I Ntc® ^<1^ « ^9?^ 

c3Fim 'els'^K 

I c^ ^9rsr i «rt%w? ?fTt^ -tj^tf^ 

*!5(^ ( ultra-violet rays ) 5ic*rr ^t!^ 

Q. 59 (a) What do you understand by hard water and soft 
water ? What is the cause ot hardness ? 

L H. S. 1961 i 1963 (Comp.), ’67 (Comp)] 

[ «F^ 'Q ^<?f ? 1 

(b) Classify the following into hard and soft water. 

[ ef^I ^ i ] 

River water, E.ain water, Spring water. Distilled water. 

(c) Mention the industrial uses of water. Indicate the relative 
advantages of hard water and suit water. [ H. S. 6/ i^Comp ) ) 

[ fe r<F aic^t»r«^ m 'e ^ 

%nc«rtfn^l i ] 

Ans. (a) ^ ( Hard water and soft water )— 

irfr^-5 if^r, 

<8i%r® f5r®^ mi »it^ *i^w CT»n 

8 
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W C^PJTI Hi Hi HtHtH 

CWl ^ HCH I 

«*rTOt?r, —hch ^mcHH 

ClPtHt^®, HH*1 HH I 

Ht^-H^t4CH^ ®tH*l 'Sf3F CH ^t?1 

HHCHt Ht^l ^H1 H^H HftHl 

( temporary hardacss ) h:H I Hi -^H*! 

«rCH Htf^CH CH HH ^tHl 3FtH C^FtH HH«f 

HtHtW ^H Wt H®H HH I 'ill ift^ HH^C^ "^ttlf 
( permanent hardness ) HCH I ^Hl^, CHt^ H?;^1, « '^8[1’^r 

. (b) ^ '5¥@r—'HftH «rH, Hf^ftH 'HH I ^ ®fcT-“#H m, Htt^ I 
(c) H3H^—(i) (ii) HHHtH FtHHtH ^91, 

(iii) JYtHHHitH, (iv) C*(\^ ^ tfiCHtHfCH, (v) CHCB^ 

«f9F, (vi) HtftHHHtlH, (vii) ^ 

^VfHHtH^I 

^ ^ ^ ^SfTSrtsSJTHf 

(1) Cin^TftH HH HtHtH HTHHtH H^'feH 

^n®rfH5tH ^ HJtHCHtHHtH HH^I H1 H'«^l1 HtHtlHH C^) HH HI I 

HtHtH H?l ( ^I«f9r cn)^^Ui «rH HIHHtH H^l i 

^1 ^tHHH HH*I :g[V (SfatlfH I 

(2) HHHtCH ^tHHl ^CH *lfH*n5 H^Hl HH I HHHtCH HH 
HIHHtH H^C^I HHHtCHH HtCH 

IwtfHH ^ 'Q ^-HfHHt?r ifHI HH I iHtCH^ ‘HHHt^HH HI 

boiler scale HCH I ^i^tlHl hH H^Ht^ ^9r CH^ mtn^ HH5 

HH *<H\ .’HfRsfH^ HHHtH HH I HHHtCHH HT® ^ 
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(3) m ^ I ^ iar^r^ 

cfi ^ C9\® ^wtf? *n^«f 

(4) »iw ij11 

(5) ^ '^ti^ *fff^'« «r»T 

^ I 

Q. 60. Describe briefly the methods of removal of hardness 
of water. Explain, with equations, the ehemical reactions 
involved. 

fed ^ I ] 

Or, 

Describe briefly the processes of softening of hard water. 

[ ^ ^ i ] 

Ans. 'SfCSRT ^ ^ m (Removal of 

hardness or softening of hard water)—9R*f'9fe^ 
'®c3rt^i 'iit ^<art-^T 

^ c^ m «Tt«in ^itsi ef^r i 

CaCHCOs)* = CaCOs + HjO + CO, 

MgCHCOs), = MgCOs + H,0 + CO, 

Fe(HCOs), ■■ FcCOs + H,0 + CO, 

4FeCOs+6H,0+O,=4Fe(OH),+400, 
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(Clark’s Process)—vii^ «fC^ »rf^ 

f^»rpr ^- 

^Tt®iPf5rfsr «r<»foi 

^ I 

Ca(HC 03 )a + Ca(OH)a = 2 CaC 03 +2H,0 
Mg(HC 03 ’»-t Ca(OH). = MgCO^ 4 CaCO^42HaO 
MgCOa4Ca(OH)3=MgiOH a+CaCO^ 

*ftft S C^m '£r«rt^ ( Soda Process )—^ 

€C»IY ^ 

vPfC5(ftiiPr ?f? I 

CaCl* 4 Na 2 CO^ — CaC 03 4 2NaCl 
CaS044Na^C0fc '»CaC 03 4Na^S04 

p [Ca(OH)a] r.\fm^ I ^5tC^ siFt^fW 

%rtw '^rt^f^ntsr ofMI® ^-s t 

MgCIa 4 Cal OH^a = Mg.OH)., 4 CaCl^ 

CaCIa4NaiC0s — CaC0342NaCl 

( Gan's Permutit Process )— 

^tf*r ( Zeolite ) ^ 

c<<% *tJfK I 'Si‘^'3 feuMtt 

^ I sT*n ff?ii 

^Ni C*itp5irr^ iNa+)-s^ ^ 

^ 'Tn’I ^rNRYt^l (Ca»+) ^ 5(TtnwP.?fPr (Mg»+>vil^ tt4 
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^ Rfc^r I wm, '■wr^u 

Na-nt9T|^|+Ca-5T«i«l 
f Na'-n^‘« 

Na-*tt9^fe|f Mg-fll^«| 

+ Na-w 

'At <2f=fl^c^ ^ W9 

27 f&CH^ 3ir?! ^ 

Tfc^ I At TO mm 

NQ 9rfC^ I 

f w 

fpl (£f^tt^3 l^t^U ^ ^ 

Am ^r:-^ »if^^ I f^f »i?nr 

c»it%^t5r 

mm ^1 VlTl 

rtPr® m 

•rf^ <«rtr^ 5(1, ^^^1 *fr? i 

K^v^ 10% c*ttf®^5i 27 m frat—nts^ 

;9^«l ^f^C5T R’lfr^ Am f^fipr *rr?r^^-vi 

c»rtt^^t5r^^ m Ams \ 

|-'tt?#|+NaCI-»Na-tt5?tt+ ^g} 

I 

nfi'T® m I w c^itf^iri^i [ (NaPO*)* ], 

m ( Calgon ) A-^^ I CafMg ^ 

wft^l 9T^‘I •tfi'^5 «fC9T^ ^ ^1 C4WW 

^<r:cw <w 5rn 
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Q: 81. (a) Describe the solvent action of water, (b) Mention 
some solvents other than water with their uses. 

[ H. S. 1966 (Comp.) ] 

[ (a) (b) 

^ ^ I ] 

Ana. (a) 'SfC®Ri in:«rr mt 

I ^Jt^— 

I =rt5rtf^<f SR®I ^fRT ^rm ^ 

3 r?rf^ 

f TO ^*1 TO I HaS 04 , NaOH, KOH I TOt?t 

TO^'Sfsi, ^fln—NH4Cl, TO TO C*rt^*l ^^1 ^ I 

^ TO ^ I W9TR «ft% ^ 

irfr^ 'sffTOOT *rt*Rfl^ Ffsri^i i wff»r®. 

TO, ^Ttf? ( electrolyte ) TO 

^ *nit^^<^TrCr ^ *1113(11^1 n^^ni-^Rfcs (ions) 

^ I ‘Ionising solvent’ ^^5^1 \ 

HCl-H++Cl-i KOH-K^+OH-i NaCl=Na++Cr. 

(sf^ 3^*1) (;r^*i) (Bf% 3F^*i) 

(b) BfST ^^mtW TOPF—arf^%- ^ iR% ^t'31'e 

^ ^ *f?t< TO 'TO%[ I ^ ^3it^ c^ ^TW5 

TO—c^-cTOt^^, c?FlrTO^, TO^f 

C^, t^Ttt? ‘^5^l, b591, 

^551, ^ twtff *fif1< '^JtPrefetH, C^f«F=r, c^5l-c^^1^, 
TOil «t^-TO^FtN. ^Ttf? TO^ jyfT’fs ^ I cTO, ^TO, ’rt»n- 
wN?hr •nrM c^-crottev, ^n, k«r wtrotro, ^roi 
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Q. 62. (a) How would you test if a sample of colourless liquid 
is water ? 

[ ? ] 

(b) If you were given two bottles, one containing tap-water, 
and the other distilled water, how would you find out which was 
which ? Explain your method. 

(e) Explain clearly why a flask containing cold water becomes 
wet on the outside when it is first heated by a Bunsen burner. 
Would it become damp if it were heated on electric hot plate ? 

^ Vf r ] 

Ans. (a) (i) »lt?1 »rf^ t^1 

^^511 jftfl ^ m I 

(ii) ( freshly burnt) 

<2fp '®t*t 1 Ca0+H20=Ca(0H)a I 

(iii) *^^1T ICO’C 

O^C m \ 

^® f^wtw 

(i) vs^ts-jrtw *rt3ri?i 5^^ (i) ^tf%PT wrsi , 

^t*f ^ I 5ri i 

(ii) (ii) »it?1 

AgNOj aR«l Olff I If^i} m) 
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fiii) ^HCl (iii) ^rtTl ^ wtfi(C«! 

BaCi^ i9^*( c^t’f I i <>rrt^ «r®i» 

(iv) (iv) , • . , 

^itc*!®<p ^TtRs ^ 

aR^i I 

(ii) ^f%T, (iii) sTn *f?r^ »IT»IC^C^ 

viin (iv)5T'N <2f3rti TO I *>ftt^ irr«^ 

=;11 

(c) ^sc*T^ ’frt’f ^ I c^ f(Tt^ 

’^t^tcsfsr, ^f^Rsr, twtf? ’frtr^ni 

^ I vii^ ^f^Yl ^9! 

«rc^ ^ «f<c? a'tc^t ^N*r i *tw 

2H,+0,=2H,0i CH*+20.-=C0a+2H*0 

^i«-c?f:&?r c¥tJ^ w^ 

5T1 ^^filKl ^^ I 

Q. 63. How and under what conditions does water react with 
the following ? 

[ nftfsfn TO[^ r^*f «RTt^ ^ r ] 

(1) Sodium (H. S. '63, 69); Calcium ^’7i Comp.); Magnesium ; 
Kinc ; Aluminium ; Iron (*63, 66 ). 

(2) Sodium oxide ; Sodium per-oxide (*63); Calcium oxide 
or lime ('63. 66); Carbon dioxide. Sulphur dioxide, Sulphur 
trloxide, Phosphorus trioxide, Phosphorus pentoxide ('63, 69). 

(S) Chloriue ('65), Calcium hydride, Sodium hydridei Calcium 
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<£arbide C66) ; Calcium nitride, Magnesium nitride, Aluminiuin 
nitride, Calcium cyanamide. 

Ans. (1) >r* 

2Na + 2H«0 = H2+2NaOH 

Ca + 2H.O=H,4Ca (OH)., 

(iii) ^‘s«f (104-105 ) m I 

3Fe + 4H,0 = Fc,0444H2 
(2) (?rtfOTt^c^itl^Kl^i 
( ^ ;^4«l) ^t9 I 

Na,0-iH,0==2Na0H 

(TTtfOTt^ ^t^-^t^-*!t«fni5 c>ftfwm •ftr-wr^ 

^ I 2Na202-f 2H.O*4NaOH + Oa 

Ti gi( - nfk'^ sr^i l^nttc@i 

^ ^t5?l *ifii«t^ ^ I 

W5T l5j»tttcsT pr-c^W *tt'«111 ^ I 'arHtu, 

Hisi I w 

Ca04H 0=Ca (OH), 

wc^T arft^ ^k 1 5^r=T¥ «att^ ^•ra 
C0,4H,0«HaC0, I 


TOI. 
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^ I S0,+H20=HaS0s 

I SO 3 +H 20 -HaS 04 

^ I P303+3Ha0==^2H3P08 

mm 'siTtf^w 

mps I P205+Ha0=2HP0;^ l ^fl- 

'anrtf^us **ff^*r^ m » Pa 05 + 3H30=2H3P04 

(3) CSPtfer-cjFtfe mm ^t'^c*(tr^t^t^ ^tf^ to i 

V 

’?:%9rtc^ c3Ftf^^ m\ ^5d%?:wsr '6 

^1 2C1, + 2Ha O=4HC1 + O 2 

^jt9iPRrt^ ^ c^rrfwt^ 106 cwn 1 

CaCa+ 2 H 2 O - Ca(OH)3 ^-C 3 H 2 

srt^t^, srrf'stciiPratsr iit^i^^, ^5tTti;f^ferf>r 

^ 78 m 1 

Q. 64. How would you prove that water is a compound ? 

(H. S. 1969) 

[ m\ or c^\Pf^.*T?t< fro*! «mti r ] 

Ana. '2f3rt‘i o? 

n?i<i 

(i) c^rtPry 'qto? 1 

mm ^*rT Ptffl 1 

f<T^^ m\ '««R %lw «a^ ^ -erfi* 

^ ^ 'iiTOt’f ^firw 1 



nXyr<«.iju*v 




fii) cti\Pr^ •iirk'jf «n:^ ,c^t®f ^ 

fkw^ ^ «fC^ 1?^ ! «ft®T irt^c^tc^5( ^1 C^^\^ 

sn I I 

-in) '« vfi^ir '5r%wsr 

(iv) c^t? ^5 t i?t^c5tcw=T 

^^1 ^ sn I 

Q. 65. Oxygen is present both in air and in water. How 
would you prove that in air it is present as in a mixture whereas 
in water it is present in chemical combination ? [ H. S. 1969 ] 

[ «. ^n:*JT ^ 

^9 ? ] 

Ans. [ 37i^^ ^ I ] 

Q. 66. Describe, with equations, the action of water on 
(a) metals, (b) oxides of metals, (c) oxides of non-metals. 

■ [ (a"' <ft^, (b) '5firtlr\g (c) 

1^1 ‘<^1 I j 

Ans. 6351^ Of^ i 

Q. 67. How would you determine the volumetric composition 
of water ? L H. S 1965; 1968 (Comp.) ], 

[ wm '^uf T1 

Or, 

How would you prove that water is composed of two volumes 
of hydrogen and one volume of oxygen ? 

fro*! ? ] 

Ana wim 
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(a) C Analytical method )— 


•rr^trr ww ^trcyfc«fsr ■« i 

41^ ^Of ^v*ftNr^^ i?!CM •Tf^ 



18 wm 


?fTf5'^tx 

«rfr^ ^?ri ^ * 

^rrfc^ 

( cathode ) *tf^ ^ 

^jtC<Rt5 ( anode ) t 

*rt3f 

ai^(Tl[ W'^ ^ ’frt* 

'5f*v»rt*Nf%'^ Wf 

cm ^t?, ^JtC^CS^ ^*>1^ C^ «tTt*T WW' 
^t?p5[ 'Slt^^ST »f^r( ^tWlTO 
»rR »'3 ?fjtc*nr ^t 5 r 3 CT « 
’SirtWtC'®^ ^tlt^T C^ 'siftlW ^t5l^ 

^t«fts^ nn*! 

1 nrt»r c^ ^- 


a5tw5T/®tw »iTtc»T »ts!i?n ^iijL9[ ^ i^[f%fi ijti 


ft« ^fitn ^HP5 I 
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(b) 3ilt<C?5r%^ ( Synthetic method V-*r^t%r5 

^'v*.OT ^tlcjtcw^r '« ^fear^r 

^1 I 

’fTt^T'^’t^ ^n ( eudiometer ) @T«iri ^ i 

H/t' > 

TJ5 c^t^i « ?rtf5^t^ '»Ttc^. i «rtlfeirtTi 

^ ^1?tc^T c?e^i 

^Tt^ft^it? ( mercury trough )-^ 
f’TtsT^.i 2»:1 ^rsTacsT?! 

'« ?t^C5tC5fii ^Vs '=[f%car^i 

'ii^f^ ^vm ’iTtc's^f 

9n I {‘^x ^]\m f^f^a «rc^^ 

t^^f! 

^'51 I ) ^iU 

“fflcsi caftc9 stR^rl *ff<[?i1 

-f-qi i ’^tlc^icar*? 

« ’fft’fi Vi I 

*TTt®^ '»r,5\’n ^Vil^ cn^\ 

vi^ ^§6^1 5jic« I 

2 ^?t®rciR‘^ii^^ 1 ^t*r ^f^cw-* 

n'?^ ^[t!il «??! 'srmsr vii^ nri*f«Pi^ 'srr^i^wii 

Ji’t'tT I 

Q. 68. Describe an experiment for determining the volumetrie 
eompoaition of steam. 


>i"^fet *1t?w*j< 


t 



^rt^aRif 
•5) feswu:b) 



-♦fljn 




20 a? rscJt—JJt *f^f*r/5 

SRIstS ^TTB^'-^siifdS'* »i*^^fv5 rH*!? 
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Ans. 100® 2 :1 

'e 5li«fJ 



so m ffei—fp« ^rnirasr^rfl^ >Rtf^ fsriY 


^^1 »rr^T 

(C) I 

’ftcif ^ n^Tf?n 
^t?i «fU^ I 

t^m ^f^^-'fPssr c^m 

1 AB 

^'H (I 32 ®c ^n>rt^i) 

AB 5151© ^ ^tWsrt^ ^- 
I 

4 

(C) AB 

•TBrcif ^1% ^1 ^tw 

fro ^ 'smi^ irt?Cl?tC«R 
'srhi^ ^%«fi5T^ ftaf«i *tt^ 
AB Sfin »rN«Sf^ ^ 


1?^ 0)5^^ ^ ^ I (31\ 

•it*(f%fcfi5f wtflw ftfSt^ «K»n( ^f^vftisrw ^1 'ITW-^W 

»ii? >!l*tfWl¥ «»Ttfttwi w find liWt^’Fftsi’tm-Rat*i 
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^1®R1 ^^1 ^t^n ^t%[ ^^1 'sftw I ^t*l^t3rl T'spr AB 

sTT^nr *ii^N (C) ’i7t»f-f^*f^ *rfS^ 

C?^1 ^ I AB IJt’t 

(Induction coil ) ^ ^<^- 

<^f5f?f ^t^rsn I ^ 'srfe’SfiT ^ ^tn^laiiK 

(132“C) ^51 AB 

*ft^if-^<5! 1 cif«(i c^, ^csR 

'«rf%i^OT faiastc^f^ (^1 ^ ) 

'srnrsw-^ I '5jTW^''?r ^ 

^*rstai1 *1^^ of^l c^, 

AB -^tf^i ^1^1 ^¥l OT I AB c^f‘i^ 

nrf'f I ^ la^ 

Q 69* Describe Duma's experiment on the composition of 
water by weight ( or gravimetric composition of water ). 

L H. S. 1965 ; 1971 (Comp.) j 

[ mm ^sH^rll^^ T?t^ ¥(^ m i ] 

Or, 

Describe one method of finding the proportions by weight in 
which oxygen and hydrogen combine to form water, indicating 
the precautions which should be taken. 

[iir®! 'swH fprtw 

ifs 't?('^1 «tnrt«fH ^1 

^n« ^ I ] 

Ana. I^Si ^cstWilC^ fifSI 

«Wf^ 'Jltcstra^ fySfah' «riwr55ni»if^ >r^ 

^ apt *«;»B TOT 45R 'iwt^'® •lf?*t^>ifi ^»m‘ 
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I CuO f H,! = Cu +' HaO. 

5i«(T frsi I ^'^rtapcw 

cm srt^c^fe ar^«!, ^|5 jt 'e *it»i- 

tc^rr ^jft<'« '®i*l>nf^'® ^vi i 



« w ift^5tc«r=i' cjFtfl'fc®''>^‘f u-iTc^f ?^fT m ^ics’p 

€rc^"t I '5nf4if5:5 «rif^r^ >rf^ c? 

I ^rc5^ St^CiT 

^ ^C^fT 'ST pF^f^'T ^ti t'S ^TRtI ^'9f^ ^ I 

41^ ^ mm *tHfT ff Sref^ ^wt^csf? i «?"fi i[cl 

^esfif wf^ nfn3 (fused) ^rfnf^^R cyf^t^'s-*^=rnR® \9 
^rtc^» ^Msi wsft^ ciFt^R^Rr^ c-ffR^ i?n \ »i^cict 

*fr^-l^§^ ( guard tube ) ^Tt^TtC^ 

fti?r ^ «fcn 5^1 ntcf I 

4l^*f m ^Rcstwr 

, nfifti^ vSn fti ^*f*rtfiN( > ^t^*n 
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I 

«r?r^i c*ti:^ c?'«¥i m »fjt^ 

I ^*11^ ^'filt^^-vii^ '« c*\m 

*4?t'*Pt^ ^t9\4 '« ^ntif '^^^= a 54^, 

^ ^ «fsi C-tl^*! 'e«f5T^ 6 ^t3[, 

TO, ^t®\.^I ^ '«lf5{=-C ^t^, 

« „ C»tt^«l *1^515^J^=5[tfe^ M3^=£i dfl^ I 


^•W— 

€«f^=- (d - 6) m^, 

'm^^-^{d - b)-{a- c) (Sri'Sf I 

^'3Tt", (df - b) - (fl - c) {a ~ c) 5ft^f ’«rf%C®5T ^ 

^^91 {d - b) I 

«jf^ cif^l «, ^ ’5(f%?:wOT 

=1; 7-98 

Q. 70. ^a'' The following results were obtained in an 
experiment to determine the composition of water by weight. 
Calculate the ratio of the weight of hydrogen to that of oxygen 
in water. 

[ «fC5r?r n'^f^ t^<t5=?[ nfl’sFta ^ 

I ] 

Weight of bulb4 copper oxide before cxpt.=44'2152 g. 

Weight of bulb+copper oxide after expt.—42*6214 g. 

9 



130 


HIGHER SECONDARY CHEMISTRY COMPANION 


Weight of drying apparatus before expt.—136‘4687 g. 

Weight of drying apparatus after expt. =138 2618 g. 

Ans. ^ 1 R=44*2152 ^ 

„ „ „ =:42'6214 

.% ^^?r=;44‘2(52-42'6214^ 5rt^=1*5938 

®rc<iT9 '8Sf^f==U38’2618-135*4687; ^Dr=1*7931 5ft5( I 

'G^iT = ( 1*7931 -15938) =0*1993 I 

0'1993_ 1 

'SffesfOT 1*5938 7*995 

Q. 70. (b ; In an experiment 1*987 g. of cupric oxide were 
reduced by means of hydrogen, 1*587 g. of copper being left and 
0*45 g. of water being formed. Describe how such an experiment 
could be carried out, stating the precautions that must be taken 
to ensure accuracy. Use the figures given to calculate the 
composition of water by weight, 

[ 1*937 g. 

1*587 g. 0*45 g. ^'1 ntsirl c’fn i 

' 6 '!^' 

3rt1%5ir I ] 

Ans. •rfl’rhf mi 69ii-s Cff«( i 

'Qifjf==i*937(ift5f i «5r^=--1*587 5it5r i 

.*. ^f%cwc^^ 'e'5f=T^(l'937 -1*587) 0*40 ^ I 

A '6SR=(0*45 “0*40) ^ 0*05 <srtir I 

,*, WR *0*03: 0*40=1: 8 

Q. 70. (e) From the composition of water by weight how would 
you arrive at its molecular formula ? [ H. S. 19/1 (Comp.) ] 
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Ans. H : 0=1 : 8 

H : 0=^i : /,=! : i=2 : 1 

'«^=2x9=18 I 

(HaO)„ (H 30 )n = 18, WtCST n 
I 

r\ (2 “h 16)n = 18 ."• n = 1 

.% '5rt=f^?F 

Q. 71. Explain, with equations, what happens when— 

(i) steam is passed over red-hot iron, f H. S. 1960 (Comp.) ] 

(ii) dry hydrogen is passed over heated cupric oxide. 

[ H. S. 1960, 71 (Comp.) ] 

(iii) zinc and dil. HaS 04 arc added to ferric chloride 
solution. 

(iv) hydrogen is passed over heated calcium, and the solid 
product formed is treated with water. 

(v) A mixture of hydrogen and chlorine is kept exposed to 
bright sunlight. 

(vi) temporary hard water is boiled. 

(vii) steam is passed over white hot coke. 

(viii) magnesium is added to very dilute nitric acid. 

(ix) zinc is added to potassium permanganate solution 
acidified with dil. HaS 04 . 

(x) hydrogen burns in air or oxygen. 

Ans. (i) Q. 63 (i) j (ii) Q. 50—(ii); 
(iii) 

ppTt»i csfW^ps ’tft'r® I Jiftt i 

Zn+H,S 04 =ZiiS 04 + 2 LH] } FeCl,+[H]-FeCls+HCl I 
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(iv) ^ 99, (iv) 106, ‘«ft^ ^t^1’ I (v) 99 

(vi) 69^k c»f^ i 

(vii) 53 st* (b) 105 ( (viii) 

^ I Mg4-2HNO,=--H., + Mg (NOJ^ l (ix) 103 (x) Q. 50— 

^ (i) ! 

Additional Questions with hints on answers 

CHAPTER VI 

1. What is distilled water ? Desoribo an apparatus bj moans of which distilled 
water may ba prepared for laboratory purposes. What Would be the result of 
evaporating soma distilled water to dryness ? 

[ Hints. 16 « 62 (b) Sfv Oftf I ] 

S. Water to which a little dil, sulphuric acid is adle3 is electroljsed. What 
information does the experiment give on composition of water by vole me ? Deaoriba 

the experiment. [ Ane. 67 (a) I ] 

3. How would you prepaie hydrogsn from (a) cold water, (b) steam, (o) an acid ? 
In each case state any conditions which mutt be observed and also the names of the 
products of the reactions. Give equations. 

[ Ans. 63»,‘ (a) '5(ti:»nr (i) (iii) 'S 54 (a) =,■ m I ] 

4. How would you show that when hydrogen burns in air, a liquid is formed 

which is water ? [ Ans. 61. (Jil m CW^ 1 1 

5. Describe experiments to show affinity of hydrogen for t xygen. 

\ Ana. «fr^ C^*I1, 41^*1 <i) 

Jiff'S f^4l «f»r 1 61 (ii) ?(«(;{■! •«;-< | (ii) f 

«rcai^ I 51 Oi)) 

^111 

6. Describe two purely chemical reactions by which hydrogen may be obtained 

from water. Give equatlans. ( H. B. 1961) [ Ans. Q. 68 J 

7. Describe how hydrogen may be prepared and collected by dioompoiition of 

water (i) by a metal (a) at ordinary temperature (b) at red heat (U) without the 
ap0iaat!on of cbemioals. [ H, S. 1963 (Comp.) ] 

(Ana. (i) 6m a (i) (iil) (ii) 6T5R ^a) ] 
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8. Wliati are the disadvantagei of ha*‘d water when used (i) in a boiler, {ii) la 
lauadry and (iii' for cooking ? Indicate how water Is parified for indnstrial pnrpoM 
and drinking purpose. [ Ans. 58, 69 (c) « 505(? C?^ | ] 

0. What is mineral water ? What do you understand by potable and non-potable 
water ? 

[ CTT Sf3! W, WC’v 5 5r^*l (Ji’ri, Na, K, Oa. Mg-rflK 

»R*I) C»!5-»F3I ( potable water ) 1 C5I ^ « 

?rt?’ *rTW5 '®i^‘^«f5T (non-potable 

water ) ^ST! 5^ I ] [ Ans. 66^^ '8r^»t (2) Of^T 11 

10. How and, under water oonditlons, does water react with fa) sodium (b) Iron 

(o) phosphorus pontozide (d) sodium peroxide (e) chlorine (f) carbon (g) qulakllzne 
(h) calcium chloride ? Give equations. [ H. 3. 1963, ’66 ] 

11. Write a short account of hard water, devoloping the following points : what 
Is hard water; what is hardness due to ; why is hard water unsuitable for laundry; 
boiler and drinking purposes ; how can hardness be removed. 

[ Ans. 58, 59, fitlUtTSU 

12. Describe the different methods of decomposing water. What are the produoti 

in each case ? [ Ans. 5S=l\ 1 ] 

18. Describe, with a sketch of the apparatus, how you would oarry out the 
experiment and eollect the products when electric ourreus Is passed thioagh 
water acidulated w'th dil. H,SC 4 , How would yon identify the products 
obtained T Under what conditions will tboy recombine to produea watee 
again ? [ H. S. 1961 ( Comp. ) ] 

I Ans. Q. 67 ia) I HJPi 

« 2: i st^Rl ^ i 2H,+Oa 

«2HaO 1 



CHAPTER V 

Symbol, formula, valeucy and chemical equation 

[ (?rt«r3^ '« ] 

Q. 72. Define and illustrate : — 

(i) Symbol, [ H. S. 1960 ] 

(ii) Formula, [ H S. 1960 ] 

(iii) Valency, [ H. S. 1964, 1966 (Comp ); ’67 ; ’69 

(Comp ) ; ’70 ; 72 ] 

(iv) Compound radical. 

[ (i) (ii) (iii) 

(iv) I ] 

Ans, (i) ( Symbol )~C5|\f@l'^ ^ 

«fTK ^1 ^r.5T I. 

f^sTi 

ort^f =Ttc5Rr cmm 

^ m I (Hydrogen) H-M‘<!l, (Nitrogen) 

N-Vt^1, (Carbon) (Calcium) Ca-^1, CSFt^^T 

(Chlorine) Cl-^1, c^rf^t^r (Natrium) Na-'^t?1, (Cuprum) 

Cu'^1 «r«pt«t ^^1 \ 

\ O *(?3}ti ’Sff%r«f5r ^Vs 

16 'St’f I 

(ii) ( Formula ) ^1 

»rxr^*r «f5pt»r ^1 ^ ^ i 

c^car ^4 fk^ir MP® 

^ *Wtt ^rrtv i 
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Og, Hg, N«, 

1 a\m c*Ktsf 

•fKt’rrft 

ewr ^1 ^ I 2 T^-sitlH, 1 *1^tlS '« 4 

*r5[3rt<a o luso^^ i 

^tsr, M, f*^ a'tcsnf ^^1 

imr I H2SO4 fn%5T 

2 H, 1 'Q 4 I 

'««R =^2xl + lx32+4xl6 = 9vS! 98 ^t’f s^csr? >Tt 5 ?ir^^f^?Fr 

# 

2 '€'Sfi:H^ 32 ^tn 64 

(iii) (TTtSfT^I (valencyV-^^fS csf\c^^ CSf\c=?T^ 

^1 I C5{\i!:^^ 

^ m?i c^l^ 

orti^^ cqt^T^ «f<?t*r ^?ii ^’n I 

Cl, O, N « C-^^ €fr®Ti:<p? f^^r 'Q 

I5lf^ ^ HCI, HgO, NH 3 , CH 4 

c^n I Cl, O, N, C-^^ 1,2,3 

4 I Na, Mg, Al-^^ 

1, 2, 3, NaCl, MgCl,, 

AiCla ctiH ^ I =^^?rt’N Na, Mg, Al-^i^ C^twr$l ^<*(1^ 1, 2, 

3 I 

*1^5^ c^ ^ ^ c^n 

‘ttc^ ^^ ^st^iR c^t^^l, c^ c^®ra 
c?t ^ j ^1 c^ *it^tc^r 
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^5 I I Tf, W -A'l ) 

AuCl, I Au-Ji?[ c^tWf^l I 

csrfci^ c^itsFr3i ^^r,;5 9ffr^ j 

( SO^ ) c^itsfr^l 4; 3Tt^¥r?[ c^fsfr^ 6i 

FeCl^ ( )'i| 2. ffS FeCl.i ( 

cspt^R® )-i} Fc-^?r c^itsTf^l 3 I 

(iv) C^\Tt-53;fr^ ^1 ( Compound radical ) —W 

^•1:5 R’%^ Rr«4 ^tPif^l 

Ms 

Mg « H^SO^-ii^ SO* 

Mg-^?[ >tR;? ^9^ il^•^ MgSO* '8 ^rti:^:cw*{ i NaCl « 

AgNOs-^^ Rfer^l AgCi 8 NaNOj 1 ‘NO3’ 

AgNO:i ^fR ^1 Ni“.<i^ I ^^^ft*v SO*, NO3 

I ^^19 ('e^rrcsrrRiit^r), OH 

(), CO 3 (^Rw&) i 

Q. 73. (a) Explain the significance of the formula CaCO^. 

[ CaCOg, ^ ^Tt^n I ] 

(b) What do you understand by univalent, bivalent and 
trivalent elements ? 

[ lil^srr^, Rc^^, a)9[ f% Rr c^tt *1^ ^»11 ] 

(c) Why is the valency of hydrogen taken as the standard of 
valency ? 

[ c’rtwi'stt? <snrH c^rNrs) <on ?i 

«5?r] 
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Ans. (a) CaCOi 
(ii) vfi^ 

^ *iWiX I (iii) 

'Q'sr~ 40 + 12+48 = 100 I (iv) 100 CaCOg-c^ 40 

'mm i2 mm -iiM’s 48 

I 

(b) [ (2j«fi:if 72 (iii) ?;■ I J 

a\<3l--c"^'tr?i!, ciitf^=T, i 

^rt^f»f?t^, siiftw1%"^ I 
^ri*if3if^^1^[, I 

(c) ’^fl’Sf-i^,t^1 Clf«i1 C^, ^7li{ c^u 

ahm i 

'5fTlf^^ ( NgH ; i ^ 

^1 c^1^r‘>?l I c^k 

c^t«(T^1C4‘ c^twr^l ^fm c>i\i:sT?( c^t^j^l i 


Valencies o! some elements and radicals with their symbols 
(>1^ TO'4fe a\<^ « ^r44 ) 

Monovalent ( ) 

C*h 9 r—(H), c3Ftt4^ (F), c^fl[H(Cl), (Br), 'sitc^tt^sT 

(I), (K), cmf^^t^r (Na), 3rt^4'tft (Hg-ous), 

(Cu-ous), f^9i^4 (Ag) I 

INH 4 ), (OH). (NOa), 
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(NOa), (HCO 3 ), CHSO 4 ), 

(HSO.0, (MhOa), (3FtC^^ (CIO 3 ) I 

Divalent () 

Carter—tO), (S), (Ca), (Mg), 

f Zti), (Ba), (Sr), Cu-ic), 

(Hg-ic), ^9^iT (Fe-ous), f^ar (Sn-ous), (Pb-ous), 

C3?-rf^t3l (Cr), 5(Ttsntf^5f (Mn) ! 

(CO 3 ), (SO 4 ), ‘SO 3 ), C3ftC^fe 

(Cr04\ (CraOT), (SaOs) I 

Trivalent ( ) 

(NX (P), c^n:?ta{ (B), (Al), 

(Fe-ic', (Cr), (Mn), (Au) 1 

(POJ, (PO J, CTfC^^ (BOa), 

[Fe(CN)6] I 

Tetravalent ( ) 

(psrVr [C\ (Si), (S), fiai (Sn-ic), (Pb-ic), 

5(rr*^ff^W ;Mn)) 

;5Sff^—[Fe(CN)r,l I 

Pentavalent ( ) 

CsrtcT -ait^c5-iiwa?, I 

Hexavalent ( ) 

c^iVr—c3f‘tfN^pi I 

Heptavalent () 

Octavaleut ( ) 

(Os) \ 
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How to write a molecular formula 

c^-^n ^1ir i 

f«OT—A 'Q B cstV'^f ^ AB c^iVf 

A cn B c^ W 

^•sm A 8 B a{)n 1 

C=^1^T 

{l) c^rtc^^r ?ft^ -<i c^m 

f5^ '<t^T ^-«rt^ ^1 \ 

^2) tk^?l C'S5tWT^1-»i?.'«lTl f^imi I C3) 

Oi)r.m n^^tU-^*^Jl '^■•91 f^cw*t I 

c’^W ^tsr'J I ^ift^-^=t cif'^Ti \ 


Sodium chloride 

NaiCJi 

NaCl 


Calcium chloride 

Ca*CU 

CaCla 

» 

t 

Ferric oxide 

Fe30« 

Fc,0: 


Aluminium sulphate 

A1'S0»4 

Ala(S04)3 

Zinc phosphate 

Zn"P0^3 

Zn,(P 04 , 

Cuprous oxide 

Cu^O^ 

CujjO 


Calcium bi-carbonate 

Ca^HCO'a 

CaCHCOs), 




srfsr (?rr«fy5i-5R 

*1il«T'SfS’lt® 


Magnesium oxide 

Mg*^03 

Mg'O* 

MgO 

Calcium carbonate 

Ca^COa^ 

Ca'CO;,' 

CaCOs 

Zinc sulphate 

Zn^SO^--* 

Zn'SOi* 

ZnSO^ 

Stannic oxide 

Sn*0® 

Sn’Oi 

SnOa 

Aluminium phosphate 

AFPO^s 

Al»PO** 

AlPO* 
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Q. 74. What do you mean by a chemical equation ? What 
does a chemical equation indicate V Illustrate with reference to 
the equation, = 2 NH 3 . What does not this equation state 

about the chemical reaction involved ? Or, What are its limita¬ 
tions ? —H. S. 19b0 i 1971 

N2+3H3 = 2NHf, 

ifT'« I ? 

(^1 f% ?) 

Or, 

What is a chemical equalion ? [ H. S. 1962 ] What is the 
significance of a chemical equation ? What are its limitations ? 

? ] 

^^tiT ’®9ir ^ i (1) 1 

(2) ^ 'tf^sit'i I nrK 

N2+3H3=-2NH3, 

^ I (ii) 

I (iii) ^ c^rt^ 

(2+6-8) icir art1>*n[3rti?r»R^l2x(i+3) 
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= (iv) (2 X 14)^1 28 (3x2) ^ 

6 3r{f^ ^^J5j1 2 X (14 + 3) ^1 34 

^rtrsTtf^iil I c^ ^eW'T 

TO n?tc<?f I (v) T^\m^ ^ 

'sft^i >Jti I ^‘<j, 1 5i1tcttc^^ 

3 TSfr^^r ^ 2 s^TOtR^r! \ 

\ (i) ^ nfrtc’f^ c®U 51%'itc'^JT. 

'« ^C5{1R^1 =?p(S?t, 511 ^«fK 1 ii) RRpTO ’fcsr 

’s-f’f 5T1 c*rtR^ I M3 ^itc^lc«f5{ 

^5, ;rj cTOt i (iii) -f^ 

Rfelf5 '^1*1^1351, 15t*l f%N^1 f%5f1 I 

f iv) R: d|^•^ ^ I (v) Rfeltfe 

{ reversible ) f^^il I 

Q. 75. (a ) What is a chemical equation ? State all that is 
implied ill the quatioii, 211,+0^ =2H^O and give experimental 
evideuce for each part of your statement. [ H S. 1962 ] 

[ ? 2 H 2 'f 0,=2H.,0, 31^ 

Rs- f4 TO I «fTO Jft'8 I ] 

Alls. 74 5i*s TOm^ m\ 2H2 4 0^= 

2 H 2 O, ^^Z^ 'Brt^ll I 

U) 'Q Rfel ’^fi^il ^ I (*tflTO 

i?9J TOtTO (.^^r I ) (ii) ^Q 

R'fj^istn 2 I (iii) 2x 2 ^1 4 

2 X 16 41 32 2 X { 2 + 16 ) 41 36 'St’f 

'««lC5r4 IR ^^14 44 I 51 ^ ^f^TO514 

1; 8 ( niWt4 «rar 6951 'n <TOtTO ^4 +?hn Of^ I ) (iv) 4t|c®tC®R 
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1 '5ri%C«FW^ I (WS 67 ^-s 

c^f«( I ] c^ 2 

?l*n ^ I 

Q 75. Q)) Enumerate all the informations *■ qualitative, 
gravimetric and volumetric ) that is given by the equation, 
C •« 0.^ “ CO.;, and describe how the gravimetric part may be esta¬ 
blished experimentally. 'lH. S. J965I 

[ C + 03 =^ CO.^, ('<s%, 

<) 

Ans. C4 Oa “COa W\^] (i) ^ 

f4t3Rrf?i '^\P{ i ui) 

>1!^ 'St^- 

^^*ta 1 (iii) 12 2x16 ^1 32 '©fn 

^ (12+ 2x16) 44 

I c^ ««R, f^feit'< 

4^t^5T i (iv) 12 '5Jt^ '?r5Tt«i 

22*4 »ifc^ 22*4 «1^- 

^ ^ I 

cnat?>c*t^ «15J ’ifl’Fi 

{ O 126 ^ c?^ I 

Q, 75, (c) Explain why both sides of a chemical equation 
should be balanced. 

Ans. f^WStat? «rfsrl ^ ca 

«R\*f att I c^siaiia ^arWcTa '«'^arfa 
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<2f«P'K 

’l“N'«fJl I 

How to write a chemical equation 

(reactants) ^ (products )-^sf^^ ^t^1 

(ii) 5iW Tf ^M^U3 I csrtt^^ 

(elementary) ?tTt>l13f^(r^ '^^1 ^*CI--Ha, 

Og, Ng, Cl^, F.^ ^■^Ttl^ I Na, Hg-^^ 

^9t!:tf<f f5^ ^U1 'mv^ rii i mx\^ ^1^=t cto, 

Mg, Zn, Fe, Sn, Cu, Pb, Si, B, S 

I c^\c5i^ '3(^c^ ^1 

(iii) (balance) 

fsRR—(1) ^rrsi t%t^^1 »rTF('t^ ( = 

5it5r I '6 

c^C3[ iitOT ^fc^T c^’f I (2) 

^1 aa<i's <21^ ^ I (3) 

smn ^ I (4) 
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'2fTt*r ^ i 

*f? ^1 I 

+ c^ife = .U) 


H 

+ 

Cl - 

HCl 

.(2) 

H 2 

+ 

h> 

d* 

HCl 

.(3) 

Ha 

+ 

CI2 - 

2HC1 

.(4) 


(b) 3fTt5fc^RTf5[ i 

^rt’tT:^f^ilt^+^t%c«R “ .(1) 

Mg 4- O =* MgO (2) 

Mg + Oi = MgO (3) 

2Mg + O 2 = 2MgO (4) 

(c) f<c«rtfw5 ’tfeff^i^t^i csrl'^t^'s ^ 

c3Ptr^^=--=^^tf%^t^ c<rt^tl‘®+^f%r5r?r.(1) 


KCIO, * 

KCl 

+ 

0 

. (2) 

KCIO 3 == 

KCl 

+ 

0, 

*•'...(2) 

2 KC 103 = 

2KC1 

+ 

30, 

.14) 


(d) '« ^^^1 ^rtaif^T^ri tot i 



■SsflC^tR^I. 

(1) 

N -b H 

NHs . 

■•(2) 

Na + H,, - 

NH, -■• ■• 

•(3) 

Na + 3Ha = 

2 NH 3 . 

•■(4) 


(c) c>!tf®i*tT^ « c*i1f^Tt^ 

«= + cnlfwt^i 

Na + H»0 = H + NaOH .(2) 

Ni, + H,0 == Hs + NaOH .(3) 

2Na’ + 2H.O * H, -b 2NaOH .(4) 
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(f) '« CWlt^fl- 

^?[SI + ^ =CTOti:«1-C^1^<f 4 .(1) 

Fe 4 HaO---- FejO^ + H . [2) 

Fe 4 H.O« FesO* 4 . (3) 

3Fe 4 4HaO- Fe.,0^ 4H, .U) 



4 s 



• (1) 

Mg 

4 

N 

Mg,N,- 

■ U) 

Mg 

4 

N, 

MggN^ ■■ 

■ (3| 

3Mg 

4 

N, 

Mg,N^---- 

■■ 4) 


MgsNa 4H,0-- MgiOH), NHj 
Mg,N, 4 6H^O- 3MgiOH)2 42NH,; 

Additional Questions with hints on answers 

CHAPTER V 

1. Wlnit Is valency ? Mention ono matal and one non-metal having moia than 
one kind of valency. Give also the formulae of tbeir oxides and chlorides. [ C^t^TRSl 

TOtc^ ^ c?rt8f]^ «itc^ mn «a^i5 

« C^fTilt^CS'^ 31*vC^^ I 1 H, 8. 1972. [ Q. 72 {iii) ; GimF5l ^ CTlh 

’trcn <11^15 (p) i P,Og 

(artnj^ 3 ). i\Ofi (c^i 5 ), P0I3 (c-qrsn^i n > poig {c^rt^i^ 5) \ 

51? 41:^ <lt^ (Pe) I PeO 

( CTtairel 2 ), Fe^Os ( C^tSfl^l 3 ), PeOla ( CTtBIl^ 2 ). FaCl* ( 3 ) \ 

2. Write down the formulae of the following compounds :— 

Potassium chloride. Bedium hidrozide. Guptio sulphate. Aluminium hydroxide. 
Sodium nitrate. Zinc sulphide, Bodium sulphate, Stannous chloride. Ferric sulphate, 
Merouroua oxide. Calcium sulphate. Stannic oxide. Ammonium oarbonaie, Oaleinm 
phosphate. Potassium ferro-cyanide. Sodium di-chromate. Lead nitrate, Stannona 

10 
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and Etannio oliloiide. Sodium carbonate, Zino nitrate, PotaiBium bi.sulphate, 
Oalcium bi-carbouate, Ferrous oxide and carbonate. MagnesEium hydroxide, Onpcio 
chloride, Ainmnnium i di ie. 

3. Write di wn the I'ames of the compounds whose formulae are :— 

NaaPO*. OaSO;,. Alj(SO+, 3 , HgO, lC«L’e(ON),.. KMuO*. N,0„ 

CuaO.KClO.,. NFr^NO*, FeC^s, ? a^OahJ. X^BOa. Zna(PO.i)a, PbOOg 

NaHSO,. ]V:NOa^j. 

4. Eypie^B the following equatious iu terms of symbols ani fcrmula and 
balance ttiem ;— 

(i) f-'hosphorug f Oxygen-Phosphorus pontoxide. 

(ii) 1 ron +k^uKlmrio aoid— Ferrous snlrh-to + Hydrogen. 

!iii) i oras.olum WaterPoti* sium hydroxi +IIydr^gen. 

(iv) 1 pad nitfalc=Lcad monoxide I Nitrogen dioiide +Oxygen. 

(r> Sodium Peroxidci+ '.V>ter ^Sodium hydroxide + Oxygen. 

(vij Ferric oxidr+Alumi.-iiinj = Aluminium oxideH-Irou, 

(vit) Ammouia + Chlorlns —NitroROMT Hydrochloric aoid. 

(viii) Cupric oxide f Ammonia = Coppar + N 1 1 rogeu + Wator. 

(ixi Ammoniujii chlaiiiQ+Odlciucn hydroxidess Amm mia, 

-I Calcium chloride+Water. 


ix) Zinc sulphide t-Oxygen = Zino oxide-rSu.phur dioxide. 

(xi) Calcium FHilrogea —Calcium nitrid!.'. 

(xii) Aluinijjium Cnlorido-!-Water =■ Aluminium hydroxid9 + 

Hydrochloric acid. 

6. Balance the foJlnwiup equations ;— 

(i) K.G10,-KCl+0^ lii) PbS 4-H,0a = Pb80^+11,0 
(in) AI,0,+-H ,.'iO<(ivj Fe^O. + CO^^Fe+GOa 
(v) NaCl+II^SO^ = 0.+IICi 

(▼i) Ca + H.O = Ca(OH)a“I Ha (rii) Callj + Oa^COa + HaO 

(viil) FeGls + Sn^Si,=Fe01a + Sn 0 l 4 iii) SOa + Oa^SO, 

(r) FeS, + 03 = ra/J, + S0a 

6. Complete the following equations :— 

(1) Mb+H, 804-- (li) FcOla+iAgNOa- 

(Iii) Oa(OH), + 2HCl=CaCla+ Ct) C* 003 «CaO + 

(v) OOa + 2Mg=2MgO+ 

7. Explain the full meaning of the following equationB. What are their 
, Umitatioua ? 

(i) 2SOa + Oa-2SOs (ii) Mg+HaS04«Mg804+Ha 

(til) 2aa+0,-2HaO (iT) MgCOa^MgO+OO; 

[ Hinta. Q. H, 76(a), 76(b) ] 



CHAPTER VI 


Simple Chemical Calculations (1) 

[ wr W1 ] 

[Aj Percentage composition from formula 

(ii) *(^'^^1 Srr- -(i; <1 

Tn\I‘ "■ ''I'-pi -^^1 I 

Numerical Examples J 

1 Calculate the molecular weight of ^i) Potassium chlorate, 
(ii^ Blue vitriol {CUSO 4 , 5H.^O». 

[ (i) r^tri3§ '^3 ''5(t=tf^^ ''3W^ ! ] 

Ans. (i; CJFtC^d^ 3^NC<?^=KC10a. 

1 lx35*5~35'3 

3 C;-oq-< 3 x 16 ~ 48 

/. KC10.,''ii'<[ '<3^i(~39+35'5 f‘■i8"-122'5 

(ii) CuSO^, 5H^O 

1 Cu-^^ =1X 63‘5=63*5 

1 X 32=32 

4 O-vfl^ =4 X16=64 

5 =5(1 X 2 4-1X16)=90 

.*. CuSO^, 5H)tO'vil^ '6^?!*.-63*5+32+64+90=249*5 
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2. Calculate the percentage composition of the following 
compounds, [ ^ir t ] 

(i) Sulphuric acid (ii) Cane-sugar (C 12 H 22 O 11 ) 

Ane (i) *1‘sC^'3;==H2SO* 

1 S-^“< = 1 X 32 = 32 

4 O- HiT ■«W5T=4 X 16-- 64 

.*. HaSOi-viJ^ ^^i?^2-l- 32 + 64 = 98. 

98 HaS04-v5l 'Q^=2 

? ^ 1 fin 

.% 100 „ „ ., T12-041 

.-. ^tart« 2*041 

^2 *I 00 

c*i^’f, 'HW == —QO-- -- = 32 ‘65 3. 


65*306 

(ii) Cane-sugar ( )-aj? >i’Nr^^5=Ci9H3,Oi ^ 

12 'QSfsr= 12 X12=144. 

22 =22 X 1« 22. 

11 11 A16= 176 

/. CiaHaaOn-vfj^ 144-1-22-1-176=342. 

342 CjaHigOn-il ^^^[=144 

- 103 „ „ „ p2— 42-1 t 

A sftarl« 42*1 


22 X100 

yr3?l= — g j^-- =6*44, 

4)51? >itarl = ^^|~^=5l*46 
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3. Calculate the weight of each element present in 25 g. of 
potassium nitrate, [ 25 

I ] 

Ana. 

'Q«fsi= lx 394-1X 14 + 3x16=101 
101 KNO 3-5 «^sr=39 (Slt^, 

3Qx 

.-. 25 .Ktv , ^ „ c= 9*653 m \ 

14 X 2S 

4^ y 25 

^4-n Q^>T= ^ ^ 11*881 I 

4. Calculate the percentage of aluminium (H. S. 1968), 

sulphate (SO 4 ) and water of crystallisation in potash alum. 

[ « c^3rf*i-'^5r? »r3^^i ^rtan 

11 

Ana l.4>'^ = K 2 SO 4 , Al 2 (S 04 ) 3 , 24 H» 0 . 

2 '«W5(=-2 X 39=78 

4f^ SO 4 '65f;{=4(3244 X 16) = 384 

2 '««R=2 X 27=54 

24 '88rjr=24(2x 1 + 1 xl6)-=432 

78+384+54+432 =*948 

'. Al-vfi^f ai5‘69 

SO 4 ^It5?1=—^g™=40*51, 

432 X100 _ 

C 4 rerf»f'tw^ ?(tan=» —943“ 
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5. Calculate the percentage of P. 2 O 5 in Na 2 HP 04 , 12HaO. 
[ NaaHP04, IZH^O PaOs-i!?? ^ I j 

(Cal. I. Sc.) 


Ans. Na 2 HP 04 , 12H^O'35r^l = 2x23-^14-31 

4-4X 16 + 12(2 +16) =r.358 1 ^^4=2x 31+5x 16 

= 142 i 


2 tNa 2 HP 04 , 12H20)-=Na*p207+25Ht0 ( f<Wt®R ) 

= 2Na20, P.,0^ + 25H80 
2 X 358 Pi Oft 142 ^pr. 


100 


*9 FI 


142x100 
2 X 358“ 


■<1 19'83 >01^1 I 


PaOa-^?[ 5rtaj1 == 19-83% i 


6. Express the percentage cor position of crystallised sodium 
carbonate Na^COg, IOH 2 O in term of i) anhydrous sodium 
carbonate, (ii) water of crystallisation, Uu) Na^O. 

What is the percentage of Na^O in anhydrous sodium 
carbonate ? 

[C*ltf^5| W.if' Ii] ^4-1:^ C>!trMtsi 

(ii) (iii) NavO-iJ'< stTiut p]^>; 1 '®t4lt 

^rc^fi NajiO-ii^ *f ^tail y ^ 


Ans. (i) ^rs (ii); Na,CO.., lOHgO-^^? '«rt«rf<4 

2x23 + lAl2r3xJ6 + 10xl8= 286. 


NajiCOa'^-? 3W4 ■■==-■ 106 lCH> 0 -^'< '3^4 = 180 

.% '5141^ NaiCO,-il^ 37-06 


99 


ISO X too 


62‘94 




m 


286 



(ii) NaaCOs.lOH.O-Na.O+COa + iOHaO 
286 2 x 23 -^ 16=62 

286 iSlt^ NaaCO,. lOHaO-C'® Na.j.C-i3?{ '^^^=62 ^TK 

;. NaO- 21’68 

C-RM ; NaaCOs^^NaaO-l-CO^ 

106 62 

f 2 y inn 

;. ^5(1;$ Na^CO.<NaaO- ~ 




<?twl 



■«5W 

Hydrogen (H) 

1 

Magnesium (Mg) 

24 

Oxygen (0) 

16 

Aluminium (Al) 

27 

Nitrogen (N) 

14 

Calcium 

vCa) 

40 

Carbon (C) 

12 

Chromium (Cr! 

52 

Chlorine (Cl'’ 

35-5 

Manganese (Mn) 

55 

Fluorine (F) 

19 

Iron 

(Fe) 

55-8 

Bromine (Br) 

SO 

Copper 

(Cut 

63 5 

Iodine (I) 

127 

Zinc 

(Zn) 

65-3 

Silicon Si^ 

28 

Sliver 

lAg) 

108 

Sulphur iS) 

32 

Tin 

(Sn) 

l;8 

Phosphorus (P) 

31 

Barium 

(Bai 

137 

Potassium (K? 

39 

Mercury 

(Hg) 

200 

Sodium (Na) 

23 

Lead 

(Pb) 

207 


EXERCISE II 

[Sec page- 151 for list of atomic weigh s to be used in the 
following calculations. i 

1. Calculate the molecular weights of—Calcium sulphate. 
Sodium bicarbonate, Ammonium nitrate, Glucose (CeHi^Oti), 



A 
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Epsom salt {MgSO^, VH.O), Red lead (Pb 304 ), Aluminium 
sulphate, AlaCSO^).,. 18H^O [Ans. 136, 84, 80, 180. 246, 685, 666 ] 

2. Calculate the percentage composition of :— 

(i) Hydrochloric acid, (ii) Nitric acid, (iii) Mercuric oxide, 

(iv) Anhydrous oxalic acid (H 3 C 9 O 4 ). (v) Potassium dichro¬ 

mate (K 2 Crj 07 ), (vi) Lead nitrate. 

[Alls, (i) H=274, Cl -97 26 (ii) H=r597, N=22-22. 0-76-19 
(iii) Hg = 92‘6, 0«7-4, (iv) C-2667, H-1-22, 0 = 7111 

(v) 26-53, Cr-35-37, 0 »38 00 (vi) Pb-=62 6 , N-3 4, 0 = 29] 

3. Calculate the percentage of — 

(i) chlorine in Carnallite iKCl, MgCL, bH^O] 

(ii) lead in White lead [2PbCO,, Pb(OH) 3 1. 

(iii) copper in Malachite (CuCOs, Cu(OH) 2 ] 

(iv) fluorine in Cryolite [AIF 3 , 3NaF]. 

[Ans. ii) 38-37 (ii) 80-13 (iii) 57-466 (iv) 54-285] 

4. What is the percentage of water of crystallisation in— 

(i) Blue vitriol (CuSO^, 5 H 2 O), 

(ii) Green vitriol (FeS 04 , 7 H 2 O)), 

(iii) Hydrated calcium chloride (CaCl*. 6 H 2 O) ? 

[Ans. (i) 36-072 (ii) 45-356 uii) 49-315]. 

5- What is the percentage of K, Cr, SO 4 , and water of 
crystallisation in Chrome alum ? The formula of chrome alum is 
K 2 SO 4 , Cr,(S04)3. 24 H 2 O. 

[ Ans. K-7-82 i Cr=10-42 j 804=38 47 j HaO=43-28] 

6 . Calculate the percentage of Fe, NH 4 , SO 4 . and water of 
crystallisation in Ferric ammonium sulphate, its formula being 
(NHJaSO*, Fe2<S04)s, 24 H 2 O. 

i Ans. Fe«ll-62i NH 4 = 3 - 73 ; S 04 - 39 - 83 i water of 
cry stallisation—44-82] 

7. What is the percentage of oxygen in Ferric ammonium 

sulphate ? [ Ans. 66*39 ) 

8. Calculate the percentage of elements of an organic com¬ 
pound of molecular formula CeHeOaNBrS. (Cal. B Sc., 1959) 
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r Ans. C-30-5 ; H-2*54 j 0 = ]3'56 ; N-5'93 j Br-33*90 ■ 
S-13-56, ] 

9. Calculate the percentage of oxygen in each of the follow¬ 
ing substances— 

(i) magnesia (MgO), ^ii) lime (CaO\ ^iii) silica (SiO^^ 
(iv) alumina iAhO,,\ [ Ang. ^i) 39'6, (ii) 28-57, (iii) 53, 
(iv) 47-06.1 

10. What is the weight of— 

(i) magnesium in 11100 tons of carnallite ? 

(ii) sulphur in 71 Kg. of anhydrous sodium sulphate ? 

(iii) carbon in 750 g. of glucose ? 

[ Ans. (i) 960 tons, ii) 16 Kg., (iii* 300 g. ] 

11. Wbat is the percentage of— 

(i) CO 2 in calcium carbonate ? 

(ii) SO 3 in hydrated aluminium sulphate ? 

[Ala(S04)3, I 8 H 2 O- AI 2 O 3 + 3508 + 18H«0.] 

(iiO PbO in Pb^O* ? [PbaO* «2PbO 4 PbO,.] 

(iv^ PyO.^ in Ca ^PO.*).; ? 

(Ca,<P04)2 = 3Ca0+P208.T 

r Ans. (i) 44. (ii) 39-04, (iii) 65*1, (iv) 45-81 

12. (a) A litre of sea water (sp. gr. 1-03) is evaporated to 

dryness. The residue left as salt weighs 36-4 g. Find the percen¬ 
tage of salt in sea water. [Ans. 3'53%] 

(b) 2 g. of a mixture of potassium chloride and sodium 
chloride contains 1‘1? g. of chlorine. Calculate the percentage 
of each in the mixture. 

[ TO t^3SfC5 NaCl*--KCl=»t2 - x:) 5tl3l I NaCl-^^ 

'«®f5T--=23+35*5*58‘5 w KCl-v^^ '€^=1=39+35-5^= 

74-5 I 

5S'5 (STPl NaCl-vij nf^t«l = 35-5 ^TPT 


• • 


35 ‘ 5 X ; i ; 

58-5 


I 
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(2-a:) KCl-^ I 

y4 > 

.*. x^V2><l 

2 i?rtJr NaCI 1-281 KCl (2 - l*a81)' 

?1 0719 «frt^ } 

.% NaCl-^^ srtlEil -- - —| -- —^ 64 0 

0*7' Q V 1 on 

KCl-^^ 35 95%1 

[Bj Formula from percentage composition 

r ] 

Q 76. ^ a'} Explain what is meant by (i) empirical formula 
[H. S. 1968 ■ ’'68 (Comp ), 1970 and ii) molecular formula of a 
compound H S 1970^. 

r c^rtcTf ii' (ii) f^' 

^ I 1 

(b) How are the empirical and molecular formula of a 
compound deduced from its percentage composition ? 

! 9 

^'-31 ?Rr ? ■) 

Ana. (a) 

*PT I f 

C'^C5f?f csi ^5{< 
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1 

(glucose) C, HO v/it- Ui\& aiV^ 

^nr»f^ 'N^nr*---! “ 2 ? X i '(.’*•« 'in- 

CHgO I ;CHaO)ii, 

»!’«ni I n--«^ I 

^i^i|--180. . . (CHijO n- If.O 

(12 +2-h L6)n - I • 0, n - 6 ; 

/. n *-• CrtH i.0,5 

(b) vjj^ A <3 B, '^1; c^\c^?i nr^5it*fn<? 

a b A C'4\c^T^ X >fN'3n^ C^riC'^^f y mT)<^ 

AxBy I 

Ax By '^m^-----axA by 


* m 



A 


-(rail--*- 


as X 100 
a X -I- by 




by X 10i) 
ax rby 


A ^t3|] ax x lOD ^ ax-j-by _ ax 

m.wrmm- — '‘ ' jl\ •— — - - - 

B *"i"‘f^!l 31S1JT ax4 by byx 100 by 

A CiiV^:^ 1 sna i __ 


_*t^;^'?!i ^I3i1 , B csW^-i^fsii-anriin 

= A a-'lc5i^! :B c5iW?i I 

'SW'T ^[<'1 

^t35l >^>1 c^, 

(1) *it?i3finR^ ^9'^ 

^5j"<r® Rfii 55 1 (2) vsi|?{i]:n c^ 



156 HIGHER SECONDARY CHEMISTRY COMPANION 

5^t*rhr«i ^ 

^ »Ri9i ^ I wt^% 

J(11 (3) c^m9\z^ l^n 

I 

n-*T^ ) 

/. n—-:- 

^r® n«r^i 

n-vii? sitsi fsi<5i n-^^ ?rl^ ^^1 '®‘l 

€t^ ^1 ’ft^irl I 


Numerical Examples [ ’ftf'tt^ ] 


1. A compound contains hydrogen 1‘59%, nitrogen 22*22% 
and oxygen 7619%. What is the empirical formula ? [ 

1-59%, 22*22% '»rf%c^ 76*19% 

'«ttcw 1 ? ] [ H. S 1970 1 

Ana. H ; N ? 0=1*59 ? 22*22 : 76*19 1 

<sff^f^ »l^^"^1 ¥t3iU^ ®rt?3rr'ft?^ 

22*22.76*19 


H : N 


r59 

o---r •“ 

= 1*59 s 

_r59. 
1*58 ‘ 


14 ° 16 

1*58: 4*76 

1*58.4*76 
1*'58'1 58 


[ >K^)1 1*58 

^ 1 ?t ] 


1 : 1 t 3 


/. c^kiSiri8T-»f^r^»HN0a. 

2. A salt has the following percentage composition :— 
Na«27*38.H*l*19, C = 14’29, 0=57*40. Find its simplest 
formula. t H. S. 1965 ] 
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[ ;—Na=^27‘38 j H*119 j C = 

14'29 } O 57’40 t "^"<1 I J 


Ana. Na : H ; C : 0^-27*3B ; 1*19 : 14*29 t 

57*40 I 


Na ; H ; C : O 


27 38 . 1*19 . 14 29.57*40 
23 * 1 ■ “ 12 ~ ‘ ^6 


-1*19 :11 : 1*19 ; 3 59 


i'i9 ■<^f<i^i]--- 


ri9. ri9 „ ri9. ^ 

1*19 “ 1*19 * i-l9 ‘ 119 


»1s1: 1 ; 3 


>^i*Nr.4'3=--NaHCOj i 


3 A colourless crystalline compound has the following per¬ 
centage composition j Sulphur 24’24 per cent, nitrogen 21*21 per 
cent, hydrogen 6 06 per cent; the rest is oxygen. Determine the 
empirical formula of the compound. Give the name of the com¬ 
pound if the molecular formula be the same as the empirical for¬ 
mula and if it is found to be a sulphate 

What will happen if the compound is heated with a cone, 
solution of sodium hydroxide ? Give equation. 

[ At wts ~S=34\ 0= 14 3 [ H. S. 1961 ] 

L -n^fg 24*24%, 

21 *21%, 6*06% 1 %<f^r 

>rsi<p'3 w ? 

I ] 

Ans. '« 5(t3fi=: 24*24+21*21 

+6*06=5151 .*. ?Iti^=(l00-51*51)=48 49 


S 2 N : H ; 0=24*24 i 21*21 : 6*06 : 48^49 l 
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'srsntr^, 

.-m-tt ■ n -4-24.2r2l .6-0h. 48 4Q 
S.N.H. 0--32- . -j^-~ - 

=0 757 : 1 515 : 6-06 : 3’03 

_.0 737 „ 1-5!5 . K06 . 3-03 
'0-757 ” 0 7^7 ’'‘-.57 * 0*7"7 

(>rs^ni 0-757 ^r<i «[*■[ ) 

-1:2 s ^:4 

.*. >rt^^»--=SNaH. 04 . 

(NH4).;S04 TQ-pi I 

(NH 4 ), SO. + 2 NaOH - 2NH 3 -i- Na ^ SO^ + 2H 2 O 

4. I'O g. of a compound contains 0'26^ g. of nitrogen, 0 073 g. 
of hydrogen and 0*663 g of chlorine. Find its simplest formula 

i H. S, Comp. 1962 ] 

[ 1 0*262 ^-{51 0 075 f(ts( *!^r§tC8R 

v£i^ 0-663 .irptf ciPiNfl I t% ? ] 

Ana. N s H : Cl —0*262 ; 0*075 “ 0*663 1 

'9WW 

• 0 262 . 0*075 „ 0>63 

N • « : C !“ Ti - r • -355 

-0X187 *. 0*0'/5 ; 0*0187 
^0 0187, q;m,o;qi87 

=1:4:1 ^t^il ) 

..% J1*sC^^=NH4C1. 


N ; H : Ci- 


(»f*v^n 0*0187 
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5. A compound containing carbon, hydrogen and oxygen has 
the following percentage composition : Carbon =-32, hydrogen==4. 
The molecular weight of the compound is ] 50. Find its mole¬ 
cular formula. 


irr®i 32 'Him 4i '««r^l50 

Alls C- 32% i H-4% O-i00-(32-f 4) 64%. 

C :> M ? O —3 4 " 64 i 

'■<2 4 64 

12 ' 1 * 16 
- 2 66 4 : 4 


C i H O- 


2'6b ^ 4 ^ 4 

,:'i^6 * 2’o6 ‘ 2'c6 


2 66 '4R1 ^t’T 


•“--- 5 : l'‘j -o i'5 ( ) 

=■--2 ^ 3 s 3 i,2 ) 

C^VT[5<J 


*r‘^ri 


M‘fR4' >i‘C^v*.=(,CoH 30 ;^)n, cwtw n TO ^“T- 

150. ^'^■<1^, (C2H,,O3)n-='»>150. 


41, (l2>-2-rlx.3-M6x3)n = 150 41, 75n=150 41, n=2 
fi(M4^- 4*si:^^ = (C2H303)2=C4He06. 

6 In an experi uent to determine the composition by weight 
, of carbon dioxide it was found that 0‘65 g. of carbon dioxide was 
obtained from O’lS g. of carbon From this result show how the 
formula of the gas may be deduced. [ H S, 1963 ] 

[ ftfir 4^f44t4 Cf4l 

C4 Old 5rt4 4fR4 0’66 4^4 I ^^1 

f4f4iC^ <lrt4f&4 ^ft^Tl 4l4 ? ] 
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Ans. -qir-O'BS 

=0*18 iSJt^ 

= ;0*c6-013)==0‘48 5Jt3f 

^t4w?[ 0*!8-r 12 _'013^ 1 

*Tn^T 1 “^48-^ b '01 2 

’^?^->':”^^4“^!5--CO 2 1 

'QSr^ C(f 811 

w\^^ w sdl I 


7 . A compound gave on analysis the following percentage 
composition ; Mg ="-9*75, S = 13, 0 = 71*55 and H = 5'7. Calculate 
the formula cf the compound, it being known that all the 
hydrogen atoms in the compound form the part of water of crys¬ 
tallisation 

[ Ci\m : Mg= 

9 75,5=13, 0=71-55 H=5 7l Cl ci\m 

1^1 I ] 


Ans. Mg : S O : H=9‘75 : 13 ; 71* 55 : 5-7 i 


Mg:S:O:H 


9 75 . 13 . 71*55 . 5 7 
24 * 32 ’ 16 ‘ 1 


=0*406 ; 0406 : 4 471 ; 5*7 


0*406 ^ 0*406 . 4*471 , 5*7 
0*406 * 0*406 * b 406 ’ b*40o 


(0*406 


= 1 : 1 : 11 ; 14 

5^41, cikft^ 1[91-»j^c^^=MgSOn H,4 
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14, 7t5 

^ 7HsO ^tr^ <*(1^^^ 4fe ^%1R I 

t^ff >!-NC^^ = MgS04, 7H2O. 


8, Barium chloride crystals ( BaCig, xHgO ) contains 1473% 
water of crystallisation. Find out the complete formula of these 
crystals. Ba=137'4, Cl=35*5 — H. S. 1972 

[ C4f^?tsi CjFf<(‘t^'’.'®^ (BaClg, XH 2 O) 1473 


Ans. 1473%. 

A c<Pt^t^^=(li 0 -1473)=85*27%. 

BaCla-^^ '<•%;?= 137'44-2x 35*5=208*4 I 




BaCla : 


^^ 8577 . 1473 
208*4 ' 18 

=0*4092; 0*8183 





BaCls, xHaO-vsi? >i"^< 5itc^^=BaCI,, 2HaO. 


9. 0*2012 g. of an organic compound, containing only 
carbon, hydrogen and oxygen, on being heated with excess of 
cupric oxide gave 0*4431 g. of COg and 0*1462 g. of water. The 
molecular weight of the compound is 100. What is its molecular 
formula ? 

[ bef^i 0*2012 art?! 

^ ^Tm 0*4431 0*1462 (fltsi W\ 

100 nt*rf4^ ^ T ] 

11 
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Ans. ^Rc9f 

44 ^rtsi (co^) 12 (sm, 

• 0’4431 I2x0’443l 

^1 O’12085 I 

.’. 0*2012 ^■\^ ®rtc^ 0*12035 .sftsr, 

.. 100 ^T5( 60 I 

^i^t?f, 18 irm wc^T 2 ^rrsf, 

2x01462 

0*1462 ^ -<1 ‘01624 I 


/. luo c^kn ^ttr§rc«rJi '5(11^ ^^d2oi2~"^ * 

.*. ^I[31)=^60, 5[t3i1-«8*07 

.*. ^|3[1 = 100-(60+8 07)==3i*93. 

5 S(*N I cqhf^'?! ^f^rR^r 

80. Work out the empirical formula of the mineral from the 
following percentage composition. 

Al,03=38*4i i KaO-12*10 i SiOa=45 07 ; H,0=4*42 
Ans. AlaO3«2x27+3xl6 = 102i 2 X 39+16= 94 ; 

SiO^=28+2xl6=60i HaO«2xl+16»18. 

'eifcsi^ ^TfC®, AlaOj : K.O : SiO^ ; H,0=33*41:12*10 : 
45-07: 4*42 i 

1 

alf^ c^C’m '»tMf^ 'e«R 'st’t 

'BpTtra, 



SIMPLE CHEMICAL CALCULATIONS (l) 


163 


AlgOs ; KaO : SiOa 


38-41 12-10 45-07 . ^ 
102 • 94 • 60 • 18 


-0-376 : 0128 ; 0-751: 0 245 

0 376 _ 0;J2^ . 0-751 , 0‘245 
0-128 ‘ 0-128 • 0 128 • 0128 


-2*93 ; 11 5-86 ; 191 
—3 s 1: 6 : 2 () 
KgO, SAl^Os, 6SiOa, 2H3O. 


11. Two oxides of a metal contain 27*6% and 30% of oxygen 
respectively. If the formula of the first oxide be M.i 04 . find that 
of the second. 


[ c^U 27*6% 30% 

i ] —Cal. 1. Sc i H. S. 1965 

Ans. mv ¥r3f1 = 27-6i 


5rt^1-(100 -276) 72-4 t '« 

«fl^ 30 vii^* 70 I 

srfin 72-4 




M-«rr^ 

5 [i 3 ri 27-6 




72-4 27-6 

*r?Rtl^ : 4 I — : -jg- 3:4,^ a=55-97 \ 


M-irtp ^ytl-*lN^Tl _ 70/!>5‘97 _l-25J^ 1 

^SrewOT 
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(2 wt^l '«•< 1 ) 

'€^i{ CJTQTl MfiOs Ttff1 

I 

12. An clement (E) forms a hydride which contains 25 per 
cent of hydrogen. E also forms two oxides, (A) and (B) 
containing 57‘i and 72*7 per cent of oxygen respectively. The 
atomic weight ot E is 12. Find the formulae of the hydride and 
the two oxides. 

[ c^j\c9r?r (E) 25 i 

(A) ii3i*s (B) I A-’iiiri^c^ 

571 B-^fr%« 727 I E nt?3it*tR^ 12 

fsi4f ^ IJ 

Ans. H==25% /. E=75% 

'««fOTr E : H=75 : 25 

75 25 

^’Ttr3,.E : ; y = 6’25 : 25«1 ; 4 

A-«wfev '««rOT E : O=(100~ 57*1); 57*1 *42*9 ;^571 

.*. Wtl“»rvtfjt5r E : 0=^~^ : ^=3*57 : 3*56 «1:1 

/. A-vii^ »i^C^^=EO I 

E; 0=(100-72 7): 72*7 
=27*3: 727 

P7*q 72 7 

/. : Yg* “=2*27; 4*54• 1:2 


/. Btjnr mc^-EOa 1 
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[ See page 151 for list of atomic weight! to be used in the 
following calculations. ] 

]. A compound contains 1111 per cent of hydrogen and 
88'89 per cent of oxygen. What is the empirical formula ? 

[H^O] 

2. A compound of carbon and chlorine contains 92*2 per 

cent of chlorine. What is the empirical formula ? [ CCI 4 ] 

3. A compound consists of 2'C41% hydrogen, 32 65% sulphur 
and rest oxygen. Calculate the simplest formula of the compound. 

[ H,SO^ ] 

4. What is the empirical formula of a compound which 

consists of 0 74% hydrogen, 23*53% sulphur, 28*68% potassium and 
47*06% oxygen ? f KHSO 4 ] 

5. A colourles* crystalline compound on analysis was found 

to contain 44‘8 per cent of potassium and 18*4 per cent of sulphur. 
The rest wa'? oxygen Wli.it i*: the empirical formula of the 
compound ? —H. S (Comp.) 1961 

[Ans. K=44*8%, S-18-4;. a O-ICO-(44*8-* 13*4) ^ 35*8% 
K ; S ; 0 = 44*8 : 18 4 :36*8 

= 1*148 :0‘575 :2‘3 
= 1*99 : 1 : 4 ( 0'575 ^ 1 ) 

= 2 : 1:4 () 

>I?.C^^=KaS 04 . ] 

6 . A substance consists of 35% N, 5% H and 60% O, On 
being heated, it yields a gas which contains 63*63% of N and 
36*37% of oxygen. Calculate the simple formula of each. 

[ NH 4 NO,, N,01 
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7. What is the simple formula of a compound which contains 

10*06 per cent of carbon, 0*84 per cent of hydrogen, and 89*10 
per cent of chlorine ? [CHCI 3 ] 

8 . A compound of carbon, hydrogen and oxygen consists of 

9*8 per cent hydrogen and 58 83 per cent carbon. What is its 
empirical formula ? LC 5 H 10 O 2 ] 

9. From the following percentage compositions, deduce the 
empirical formula of each ; 

(I) Na = 29*l, S = 40*5, 0=30*4. 

(ii) 8 = 23*76, 0 = 23*70, 01 = 52*54 

(iii> 0 = 20, H»6*7, N=46*f6, 0*26*64 
(iv) K=26*53, Or=35*37,0=38*10 
[(i) NaeSsOg (ii) SO^OIc; (in) OONgH* (iv) K^OrgO,] 
19. A compound has the following composition :— 

K=56*52%., 0 = 8*70% and 0=34*78%. Find the formula of 
the compound. —H. S. 1968 (Oomp.) 


r 'G'BrcsT? K : 0 ; 0 = 56*52 : 8*70 : 34*78 

56*52 8*70 34*78 


K s O ; 0=' 


39 ' 12 


16 


= 1*45 : 0*725 : 2*196 

^•s«rTtTr?1 m 


=2:1:3 

11. 1 g. of a compound contains 0*4 g. of calcium, 0*12 g. of 
carbon and 0*48 g. of oxygen. What is the empirical formula ? 

[CaCOal 

12, 1 g. of phosphorus gave 2*29 g. of an oxide on burning. 

Find Its simplest formula. [P 9 O 5 ] 
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13. 100 g. of a carbohydrate (a compound of carbon, 

hydrogen and oxygen ) contain C 42*11% and hydrogen 6*43%. 
What is the empirical formula ? [ Ci^HgaOn ] 

14. Work out the empirical formulae of the minerals from the 
following percentage compositions :— 

(i) MgO = 3175 i SiOg=63 49 ; H20=476 

(ii) ZnO«67-58 ; Si 02 = 24*92 ; HaO-7*50 

(iii) MgO=2348 ; FeO«-4r74 j Si03=3478 

(iv) CaO-48i PjOs* 41*3 i CaClg^ 10 7 

((i) 3MgO, 4 Si 02 , HgO (ii) 2ZnO. SiOg ; HgO 

(iii) MgO, FcO, SiOg (iv) 9CaO, 2 P 26 S, CaCl,] 

15. A compound contains 5' 88 % of hydrogen and 94*12% of 

oxygen. Its molecular weight is 34. What is the molecular 
formula ? [HgO*] 

16. A compound of carbon, hydrogen and oxygen contains 
40 per cent of carbon and 6*67 per cent of hydrogen. Its molecular 
weight is 180. Determine the molecular formula of the compound. 

—H. S. 1967 } 1970 (Comp.) 

[C = 40%; H-6*67% •*. 0=100-(40-}-6'67)=53*33% 

Wi?? C : H : 0 = 40 : 6*67 : 53*33 

^ ^ 40 6-67 53*33 

/. C ; H : O «• y • “1[6 * 

*3*33 ; 6 67: 3*33 

= 1 : 2:1 

( 3*33 ^ ) 

/. ^-^^C^=CH 20 (CHaO)n = 180 

^1 (12+2+16)n=180, ^ n «6 
»i^cT'^=C 6 Hia 06 ] 

17. A compound, on analysis gave the following percentage 
composition by weight; H=9‘09, 0=36*36, C=54*55. Its 
molecular weight is 88 . Find its molecular formula. [C 4 H 80*1 
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18. A gaseous hydrocarbon consists of 85'71% carbon and 

14’29% hydrogen. The molecular weight of the hydrocarbon it 
27*9 What is its molecular formula ? [C,HJ 

19. A chloride of mercury contains 84*92% of mercury. Its 
molecular weight is 471. What is the molecular formula ? 

[Hg^Cl,] 

20. Two hydrated chlorides of iron have the following 
percentage compositions. Find their empirical formula. 

(i) Fe-28-14 i C1-35 6J5 ; HaO^36-18 
(h) Fe-20*74 ; Cl=39*37 i - 39*89 

[ (i^ FeClg, 4HaO. (ii) FeCla. 6 H 2 O ] 

21. A compound containing Na, S, O and H gave on analysis 

the following results : Na=l4'3i%, 8=9*97%, H=6*25% and 

0= 69*47%. Calculate the formula of the compound on the 
assumption that all the hydrogen atoms in the compound arc 
present in combination with oxygen as water. [Na 4 S 04 lOH^O] 

22. A crystalline salt contains 18*55 pc. of sodium, 25*81 pc. 
of sulphur. 19*35 p.c. of oxygen ( which is not present as water ) 
and 35*29 p c. of water of crystallisation. What is its formula ? 

iNagSaOs, 5H#03 

23. |n an experiment to determine the composition of water 
by weight 0*662 g. of cupric oxide was reduced by hydrogen and 
0'529 g. of copper and 0*15 g. of water were formed. Find the 
empirical formula of water. 

24. 0*243 g. of an organic substance containing only carbon, 

hydrogen and oxygen, on heating with excess of copper oxide, 
gave 0‘693 g. of carbon dioxide and 0*162 g. of water. Find the 
simplest formula of the substance. [C^HsO] 

25. One gram of a compound contains 0*1704 g of sodium^ 

04741 g. of sulphur, and 0*3555 g of oxygen. Its molecular weight 
is 270*. What multiple of the empirical formula is the molecular 
formula ? [2] 
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26. 3 25 g. of an organic acid contain 1*879 g. of carbon, 
0’118 g. of hydrogen and 1*253 g. of oxygen. The noolecular weight 
of the acid is 166. What is its molecular formula ? [CgH^Oi^] 

27. 12 325 g. of Fpsom salt lose 6'.*06 g. of water on dehydra¬ 

tion and Icav'cs behind MgS 04 . What is the formula of Epsom 
salt? [MgS 04 , 7 H, 0 ] 

28. Two oxides of a metal contain 20 13 ar d 11*19% of oxygen 

respectively. If the formula of the first oxide be MO, find that 
of the second [ MgO ] 

29. Two oxides of a metal contain 70 and 77*7% of the metal 

rcspecLivcly, If the formula of the first oxide be M 3 O 3 , find that 
of the second. [MO] 

30. Carbon monoxide was passed over heated cupric oxide 

when 1*137 g carbon dioxide were formed and cupric oxide lost 
0 413 g. Find the formula of carbon monox dc. [ CO ] 

31. A crystallised salt on being rendered anhydrous loses 
45 6 % of its weight. The anhydrous salt has the percentage 
composition ^ K==15T Al~ j0‘5, S*»24’8, 0~49‘6. Calculate 
the simplest formula of the anhydrous and the crystallised salt. 

■ 

[ : 


K : A1 s S : O 


15*1 . 10-5 . 24*8 . 4Q-6 
39 * 27 • 32 * 16 


-0*4 :0 4 : 0775:31 
= 1; 1: 2 : 8 (0*4 

v£|^•^ ) 

.\ ^^-»I^C^'«=KA1S20r mK '6eR= 

:39+27+2x 2+8xi6=258i 


KAlS^Os : H4O 


45 6 . 4^6 
“ 258 ' 18 



54*4 , 45*6 
“258 ' 18 

= 0’2l: 2*53 

= 1 ; 12 

IZH^O ] 

[Cj Calculations involving weights from chemical equations 

(i) ^ I 

(ii) 'Q 'e 

c^r^n I (iii) 

^*11^ (data) I 

Numerical Examples " 1 

1. What weights of oxygen and mercury 'would be produced 
by the decomposition by beat of 50 g. of mercuric oxide ? 

[ 50 fltsr 

3rf?[^f? y ] 

Ans 2HgO — 2Hg + O* 

2(200+16) 2x200 2x16 

^1, 432 400 32 

(i) 432 (Sm HgO 32 

50 vsm .. „ „ „ ^1 37 I 

(ii) 432 isrfsi HgO Hg ^ 400 ^sftir, 

A 50 5tt^ „ „ „ ,. „ ^ 46-29 aH^r I 

2* How much potassium chlorate will be just required to 
produce 5 gram of oxygen ? —H. S, 1971 (Comp.)- 
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'«rfTO?Si' <0?^ C3FtC^^ 

«(c?r«R ? ] 

Ans. 2KaO. =2KCl4-30a 

2(39+35-5+3 x 16) 3x (2x 16) 

2x122*5^ 3x32<stt5( 

3 X 32 <£rt^ wf%c®R KCIO 3 ' 2 fcin^?r 2 x 122’5 iSftsi, 

. 2 x_122'5 X 5 

.. 5iSm „ „ „ 3^32 

12*76 .^rt^r I 

3. Magnesium ribbon was completely burnt in oxygen and 
the weight of magnesium oxide was found to be 1*6 g. What 
weight of magnesium ribbon was used ? 

1 ^ 519H1 ? 1 

Ans 2Mg + 02 *=* 2MgO 

2x24 2(24+16)^180 

80 .irfsi MgO Mg 2x24 <SJK 

2 x 34 V r 6 _ 


1-6 „ 


n 


^ 0*96 (fftsf 


4. What weights of zinc and sulphuric acid would be required 
to produce 12 g. of hydrogen ? 

[ 1*2 ^sf vQ 

Ans. Zn + H 2 SO 4 = ZnSO* + 

65-3 98 2 


1*2 


2 WW 65*3 5rt^, 

, 65*3x1*2 

»• }» j» *» »> 2 


^ 39-18 


9R X 1*2 

cn^n, H»S04 -iiii 58 8 1 
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5. What weight of hydrogen will be formed when 3 g. of 
magnesium are treated with 7 g. of hydrochloric acid ? 

[ 3 7 tsrix 

[ 'sar ofQii <«ftc^ 

m i 

fell *Ttc^ sn I c^ 3^’^< '<h^ 

'««R I J 

Ana. Mg + 2HCI = MgCl, 4 H, 

24 73 2 

24 <SJt3l HCl sTtC’t 73 .Sfl^, 

^■. 3 5m « . • n -jf ^ 9125 .SJ-R I 

fei 'snmm c?«^1 'sric^ 7 vSffsi i 

fl^c^cwcs^^ HCl-^^ *(f^3itc‘t^ ^*f^r ^=^’5 i HCl- 

44^ ^1 I 

73 (Srm HCl 2 sm, 

7 ■sriT „ . , . . , ^ 0-1917 att^l I 

6. Find the weight of calcium nitrate formed by treating 
^0 gms. of calcium oxide with 100 gms. of nitric acid.—H. S. 1967 

[ 60 art^ 'fl^N 100 affi 

Vi1®i1^l5i Wi I ] 

Ans, CaO +2HNOs - CatNO,), + HjO 
56 art? 126 aitsi 164 «lt» 
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56^\^ Ca.O 126 

.-. eosti^t . , , , . 4rt=i I 

'<3^^ C^m] 100 I 
I 'sirtf^OT'QW st 5T^?i1 

I 

126 HNO:, 164 ■stm, 

/. 100 HNO, „ , « « « 

164 X 100 _ ^ ion i>- ^ 

'“"126 13016 «2ft5( I 

/. ^ 13016 5f i 

7. How much potassium chlorate must be strongly heated ta 
yield as much oxygen as would be obtained from IJO g. of 
mercuric oxide ? —cf, H.S. 1967 

[ 100 5iTs( '®r%cwH nt«Tn 

csptc-if^ ? ] 

Ans. «riR «r«rr*rt—(i) 2HgO=2Hg + Oa 

432 32 

432 HgO 'aiffirw-T *(t«l1 32 >5fT^. 

32 X 100 

/. 100 atsi HgO •tt««1 »ltt —^ 7'407 iSfrt t 

(u) 2KC10, =2KC1 + 30s 

2(39+35-5+3x16) 3(2x16) 

^ 245 ^1 96 

96 iftst l-NH ’Its 245 al1^t KCIO, 

24*5 X 7 407 

A 7-407 41151 , . . 5(118-9 41t3t Kao, 


T34K KCIO,- >9^ fHCft W^IS-O ffli’t I 
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2KC10s - 2KC1 + 30a.(i) 

2HgO = 2Hg + O2.(ii) 

^1 6HgO = 6Hg + 30a.(hi) 

[ HgO 30, m (ii) 5 T‘n 3 

I ] 

(i) « (hi) 6HgO 2KC10s 

^C'5 (30a) 1 6HgO-=6x216i 

2KCIO3=2 X 122*5 I 6 X 216 ^lif HgO ^-5 5ft3[ 'sifeifSf 

^ivi nre^l 2 X 122'5 ^ KCIO3 ^|rv5 I 

.'. 100 £ft^ HgO ^^C'® 5ft5| 

^ ^ 5 ' 

/. KClOg-'il^ =« 18*9 5ft^ 1 

8. 49 g. of potassium chlorate are heated to produce oxygen. 
What weight of zinc, will be required to produce sufficient 
hydrogen to completely combine with this oxygen ? 

[ 49 i 

? j 

Ans. «f4|W «f*tt^: “(i) 2KC10s=2KCl+30a 

245 96 

245 KClOa 96 <srt^, 

A 49 . KCIO. „ , , , ^ 19-9 arm I 

{ii) 2Hi, + O, =2HsO 

4 32 

32 <2rf3^ ^ 4 511^1 »}f^, 

-■.19^, . . , ^g-- 2-4 m ^ I 
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(iii) Zn+H 2 SO 4 - ZnS04+ 
65*3 2 


2 ^ 65'3 


2-4 ” 


65’3 X 2-4 


2 


78'36 (Sftsj I 

ftlTl? s -2KCIO3 - 2KCI+3O2.(i) 

2 H 2 +Oa -- 2H2O.(ii) 

3 6H2 + 3O2 -= 6HaO.(iii) 

Zn+HaSO* =- ZnSO^ + Hs.(iv) 

6 '®fl 6Zn + bHaS04 — 6ZnS04 4-6H2.(v) 

(i), (ii) ^9 (v) CTf^1 2 ( '<1 

245 ) KCIO 3 , 6 

I lilt 6 6 isrt^- 

^^'\x (6 X 65'3 I 

KC10.->iiir 245 ifl5i 'm^\ 


6 X 65-3 

6 X 63*3 X 49 

,"• KC10j,-^<J^ 49 lifter ^|c«1 - 2-45 - 

^ 78‘36 I 

[ (i) ^*s 30a ^ } v<i| SOa-vil^ 6Ha 

(ii) JT" 3 ^t^1 (iii) 

I 6 Ha (iv) 6 ^ 

'®'l (vj SI"n I ] 

9. What changes in weight will be observed on heating 
sufficiently one gram each of (i) potassium chlorate and 
(ii) calcium carbonate separately ? —H, S. 1971 

[ v£i^' c?ptc^ 

c*m ^ r ] 
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Aug. (i) 2 KCIO 3 - 2KC1 + 30* 

245 149 ^ 

245 KClOj-C^ KCl-^a^ 149 (Slt^r,. 

149 

9 t ** » mm f m m » j 

•• ^ 243 

^1 0’608 t£ft^ i» 

/. 5t*T=l - 0'603^0 392 iff5( i 
(ii) CaCOj =Ca 0 +C 02 
100 irist 56 4TP!r 

100 siU CaCOj-c^ CaO-'ii^ 56 

A 1 • ** « . - • » . Q.gg , 

A ■.'^■9^ ft*I ^ 1 - 0 ’56=0'44 I 

10. Air contains 23 par cent by weight of oxygen. How 
i much phosphorus should be burnt to remove oxygen from 1000 g, 
of air ? What would be the weight of residual gas 7 

r[ 23 I 1000 ^ 5r{\ 

mtOT ^W{ f ] 

Ana. 100 =23 .srl^. 

A 1000 sft^l -23 X10 ^ 230 \ 

4P + 50* == 2P*0* 

4x31 5x32 

5 X 32 <ilt5l <8?^ 4 x 31 tSftJi, 

.*. 230 utm ^31 ^rfen - ^ 178*25 .sjtsr i 

'eif5r=1000 - 233 770 m I 

IL 10 kilograms of coal, a>ntaiatng 90% carbon, and 5%. 
hydrogen are completely burnt in air. Find the weight of air 
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which is required for the purpose, assuming air contains 23% by 
weight of oxygen. 

[ 10 90 5 'st’t 

5%S5tWH ) -<1\C« ’T^'fen C'l1'5tJ| I ^t^C'5 'S'^ 

23 'Qwcs(-?r ? ] 

Ans, 10 f%c^t5ri3i== 10000 I 

10 9000 isrrsr 500 \ 

(i) C + O 2 =C02 

12 ^ Bj^F 32 5rt^(, 

.*. 9000 , , . „ . J°°° ^ 1 24000 gtt3( I 

(ii) 2 H 2 + O, =2H,0 

4 32 

4 afrt 5t^c«FOT W9 atWttR 32 am, 

. <?nn 32 x 500 

• • 3UU „ » >} » 

Tl 4000 attsr 1 

.*. ^f%Ii:^-5T=(24000 + 4000) 28000 I 

23 ^51 100 fiTN 

/. 28000 srt^r „ „ |Q . 9 . ?5|?QQP ^ ^ 121700 >irt3T 1 

.'. 121700 <5ft5r I 

12 . Hydrogen obtained by the action of sulphuric acid on 
20 g. of zinc is passed through a heated tube containing 100 g. of 
pure and dry cupric oxide- What is the weight of residue ? What 
are its constituents ? 


3RCST 100 m ^ f?iil 

I 5n;9f ? ] 
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Ans. Zn+*HjS 04 ==ZnS 04 H-H 2 
653 2 


20 


2 x20 

65*3 


^ 0*6125 I 


'srwt^csf CuO-4^ 

^r«r:w:*H ^nif:gF^ «ri^rrti Cu 

2H, + O, - 2H,0 

4 32 

0'6125 5fts^ ^^^'S ^•<^ -sif^CWCiT?! *fRarr«|= . 

^ 4*9 vsrt^ I 

^w^*CuO-^^ ^!%cw:iT?r 

— (109-4*9)^1 95'1 iTfsi I Cu 'Q CuO-u^ '<3W4 

— 95*1 ^ I 

CuO + Hi « Cu + HaO 

79*5 2 63*5 


c*f^ 2 ^srtsr 63*5 <5ft^ Cu ‘4^%^ 

*ftnr I 0*6125 SffH ^^C?fC9f=r 

?1 19*447 ^srt^ Cu I .*. CuO-ii^ «(951 19*447) ^1 75*653 ^Tt^f I 
^^>£1^, '«^JT=95*1 ^srKCu-ii^ 19*447 fiftH 

CuO-ui^ 75*653 «lft^I I 


13. 1*84 g. o£ a mixture of CaCOs MgCO^ are strongly 
heated till no further loss in weight takes place. The residue 
weighs 0*96 g. Calculate the percentage composition of the 
mixture. 

[1*84 tfTtsr CaCOa MgCOa'vfl^ Raf*! ^ 
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Ana. CaCOs-vil^ MgCOs-'«lI 

'ei?5r*=(l*84 - x) 5rr^ 1 CaCOa=CaO+CO, 

100 56 

100 -srt^ CaCOs 56 'S!(\^ CaO 

A X „ „ 56x/100 iSJt^ CaO <rtr^ • 

MgCOa « MgO +COa 
84 40 

84 MgCOs 40 (Srtsj MgO 

(1'84 - JC) ^rtsr * , „ 40(1*34 - x)l84 <SiPl MgO 


56% 

100 


40(1*84-- x) 

8-i 


= 0*96. 


x = l 


CaCOa"^^ ■TS^'Sil — 


Tv 100 
1*84 


54*35 i 


MgCOa->il^"r3^^1 ^ = 45*65 I 

14. 1 g. of zinc containing zinc oxide as impurity gave on 

treatment with dil. acid 0*026 g. of hydrogen. Calculate the 
percentage of zinc in the impure specimen. 

[ 1 ^taRTtl 

0*026 ^t^eyfesR ^ I 

Aob. Zn H- H 2 SO 4 - ZnSO* + H* 

2 ^ ^ 65*3 fiftsi 

•026 , , „ g - — ^ -£489 ai^t I 

14t1^ ‘1'ftC<' ’8489 iStt^ 'S’R (1 - '8489) 

^ -1511 drnr Isf's’f I 

/. •I^^^1atl='8489xl00= 84’89. 
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15. Calculate the quantity of pyrolusite, containing 60% by 
weight of manganese dioxide, which would be required to liberate 
su6Bcient chlorine from hydrochloric acid to make 10 g. of 
anhydrous ferric chloride from the metal. 

C3Pt% 

Ans, (i) 2Fe + 3Clj ■■ 2FeCls 
2x55-8 3x71 

2 X 55-8 <5f-m Fe-^1[ CSPtftJT «JC?ltfiR 3 X 71 (Sftsf, 

10 m , 

(ii) MnOa + 4HC1 - MnCl* 

87 

71 ^ CjPTf^^r 87 MnOi 

19*086 C3rtf<5T ^ 23*387 dfts? 

MnOa I 

60 MnOji, 100 

.'. 23-367 art , . 38-97 art I 

16. Hydrogen prepared by the .iction of j>ulp'iuric acid on 
13 g. of zi.ic is passed separately over la 10 g, (b) 20 g, of 
dry and heated copper oxide. What will be the weight of the 
residue and its con.position in each case ? Cu=63, Zu *=6^. 

IHS. 1966] 

ip'sns 61 (a) 10. <5111 (b) 20 fiJtn 


3X71X10 
” 2x558 

H 19*086 <SJtl I 

+ 2H,0 + Cla 

PV 4 



SlMKLib UJtlbAUV^ALi yif 


^'ttWt^T 1% f ] 

Ans. Zn + HaSO* = 2 nS 04 + H* 

65 2 

65 i^c^tc^fST *1t'«^ ^ 2 aft^r 

13 5m „ „ „ „ ^|^sno-4 5mi 

CuO + Hg = Cu + HgO 
79 2 63 

2 79 am CuO ^ 

63 am » 

79 X 0*4 

.‘. 0’4 art^ — 2 —^ 15 8 am CuO 

^ Tl 12’6 am ^*11^ I 

(a"! »iJrspI3J CuO ( 10 ^ I 

79 ajfsi CuO Cu ^^n5( ^ 63 am, 

■■• .0 sm „ ,. .^ 7-97 3m I 

(b) ^ CuO <<tC3fr I 

0*4 am 15*8 am CuO-c^ 12 6 am 

I CuO=20 - 15‘8=4’2 am I ^^1^ 

J 

^^31=12-6 am Cu 4-4’2 am CuO i c^rt^ 'S^ 

«(12*6+4*2)=16*8 am i 

EXERCISE IV 

[Seepage 151 for list of atomic weight to be used in the 
following calculations. ] 

1. What weight of oxygen is obtained by strongly heating 
5 g. 6f mercuric oxide ? What weight of mercury will be left 7 

[ Ans. 0*37 g. i 4-629 g, 1 
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2. Find the weight of calcium oxide and carbon dioxide 
formed when 200 g. of calcium carbonate are strongly heated. 

[ Ans. 112 g. i 88 g. ] 

3. What weight of potassium chlorate must be strongly 

heated to produce 3*2 g. of oxygen ? What is the weight of 
potassium chloride formed ? [ Ans. 8 166 g, ; 4 966 g. ] 

4. How many grams of dry sodium carbonate is obtained by 
heating 100 g. of dry sodium bicarbonate ? 

( 2 NaHC 03 ^NagCOs+HaO+COa) [ Ans. 63*09 g. ] 

5. What weights of (i) zinc and sulphuric acid (ii) zinc and 
hydrochloric add (iii) iron and hydrochloric add (iv) iron and 
sulphuric add would be required to produce 4 g. of hydrogen in 
each case ? 

[ Ans. (i) 130*6 g. i 196 g. (iit 130*6 g. j 146 g. (iii) 111*6 g. j 
146 g. (iv) 111*6 g. j 196 g. ] 

6 . 4*8 g. of magnesium ribbon are burnt in steam. Calculate 
the weights of hydrogen and magnesium oxide formed. Calculate 
abo the weight of magnesium oxide formed when the same weight 
of magnesium is burnt in oxygen. 

(Mg+H,0*MgO+H, ; 2Mg+02=2Mg0) 

[ Ans. 0*4 g. ; 8 g. j 8 g. ] 

7. Air contains 23 per cent by weight of oxygen, (i) What 
weight of air will be required for complete combustion of 10 g. 
of carbon ? (ii) How many gra ns of sulphur would be required 

to burn out oxygen in 332 g. of air. 

L Ans. (i) 115*94 g,; (ii) 76‘36 g. ] 

8 . How much manganese dioxide is required to prepare 
100 g. of chlorine from hydrochloric add ? 

(Mn 02 + 4 HCl-MnCU 4 - 2 Hg 0 +Cl 2 ) [ Ans. 122*53 g. ] 

9. What weight of ferrous sulphide would be obtained on 

heating 2*79 g. of iron with excess of sulphur ? [ Ans. 4*39 g ] 

10» 16 g. of oxygen are to be prepared. How much of each 
of |dif 4 ollowing substances should be taken ? 
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(i) Red lead, (ii) Potassium permanganate, (iii) Sodium nitrate,* 
(iv) Lead nitrate. [ Hints. 46 I 

Ans. (i) 685 g, (ii) 158 g., (iii) 85 g., (iv) 331 g. ] 

11. Steam is passed over 1674 g. of red-hot iron. Find the 
weight of ferroso-ierric oxide produced, and also the weight of 
steam that would be decomposed. 3 Fe 44 Hj, 0 =tea 04 H- 4 Ha 

[ Ans. 23*14 g.; 7*2 g. ] 

12. What weight of slaked lime would 196 kilogram of quick 

lime produce ? CaO+HiO® Ca(CH )2 [ Ans. 259 Kg. ] 

13. What weights of copper and water are obtained when 
1*286 g. of (i) black cupric oxide and [ii) red cuprous oxide are 
separately reduced by hydrogen. 

[Cu04 H 2 = Cu+H gO i Cua04H5=2Cu4H20 ] 

f Ans. (i)’1*0272 g. Cu j 0*291 g. H^O (ii) 1*142 g, Cu j 

0 0 1 g. HaO 1 

14. How much sulphuric acid would be required to neutralise 

the ammonia prcduced from 107 g. ot ammonium chloride by the 
action of quick lime ? 2lvH4Cl4CaO = IiNH34CaCl«4H20 ; 
2 NH, 4 H 2 S 04 -lNH 4 \S 04 . [Ans. 98 g. ] 

15. Some litharge ( lead monoxide ) was reduced to metallic 
lead by pure hydiogen ai d 0*63 g. of water was produced. What 
weight of litharge was reduced ? 

t Pb04H2^Ib4H20. Ans 7*805 g, ] 

16. By passing hydiogen over ferrous oxide 4*32 g of water 
were produced. What weight of pure iron was obtained ? 

[ Fe04 Ha=Fc-^ HaO. Ans. 12*392 g. J 

17. Find the weight of calcium sulphate formed by treating 
50 g. of calcium carbonate with tO g. of sulphuric acid. 

[ CaC0a4HaS04--CaS044Ha04C0a ; [ Ans. 68 g. ] 

18. What weight of zinc sulphide would he produced when 

42 g. of zinc are heated with 20 g. of sulphur ? [ Ans. 60*81 g. ] 

19. How much mercuric oxide must be strongly heated to 

yield twice as much oxygen as would be obtained from 12 25 g. 
of potassium chlorate ? [ Ans. 12^ 6 g. ] 

20. 24*5 g. of potassium chlorate are heated to produce 
oxygen. Hydrogen is generated by the action of dilute sulphuric 



acid on zinc What weight of zinc will be required to produce 
just sufficient hydrogen to completely combine with oxygen 
obtained from potassiu n chlorate ? (Calcutta, Pre-University 
1961) [Ans. 39 0g] 

21. What weight of silver chloride would be obtained from 
20 g. of sodium chloride and 85 g of silver nitrate ? 

[ AgNOs+NaCl^AgCl-f-NaNOj. Ans. 49-06 g. ] 

22 . 2 12 g. of copper arc dispalced from a solution of copper 
sulphate by iron Find the weight of ferrous sulphate produced. 

[ CuSO^-f Fc»FeS 04 +Cu, Ans. 5 067 g. J 

23. On adding zinc to a solution of copper sulphate, 5 g. of 
copper were deposited. What weight of zinc was dissolved ? 

[ CuS 04 +Zn«ZnS 04 +Cu ] [ Ans. 5-14 ] 

24. Calculate the quantity of pure Ca^Ori from which 2‘64 g. 
of COfl may be prepared. What weight t f pure (a^ carbon, 
{h) magnesium carbonate will produce the same quantity of CO* ? 

[Ans 6 g. ; n)072 g. ; ib) 5*04 g. 1 

25. What weight of zinc and sulphuric acid would be required 

to produce enough hydrogen to reduce completely 17 g of cupric 
oxide to copper ? [ Ans. 13*96 g. Zn ; 20*96 g. H 2 SO 4 ] 

26. What weight of chalk must be decomposed with HCl to 
yield sufficient carbon dioxide to convert 100 g. of sodium 
hydroxide to sodium carbonate ? 

•[CaC0,+2HCl«=CaCl8+C02+H O, 

2NaOH + COa=NaaCO,+H,0 Ans. 125 g. ] 

27. 2*5 g. of MnO^ are heated with excess of cone, HCl. The 
evolved chlorine is passed into potassium iodide solution. 
Calculate the weight of iodine liberated. 

[ Mn02+4HCl«MnCl2+2Ha0+Cl2 ; 2KI+Clj-2KC1 f I, 

Ans. 7*298 g. ] 

28. Hydrogen obtained by dissolving 6'53 g of zinc in dilute 
sulpl uric acid is made to react with chlorine generated by heating 
cone. HCl witn pyrolusitc. Find the amount of pyrolusite 
required if it contains 60% by weight of manganese dioxide. 

[ Ans, 14*5 g. ] 
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29. What weight of common salt will 40 g. of pure sulphuric 
acid decompose at a) moderate temperature (b) a higher tempe¬ 
rature ? 

[(a) NaCl+H2S0^-NaHS04-fHCl (b) 2NaCl+H2S04- 
Na,S04+2HCl. Ans. (a) 23-88 g. ^b) 4776 g. ] 

30. What weight of sulphuric acid would be required to 
convert the sodium chloride obtained from 2 litres of sea water 
complete!? into sodium sulphate ? Sea water contains 3*42 per 
cent by weight of common salt. Density of sea water is 1*04. 

[ Hints ^^-1*04 I 2 Tl 2000 c. c. 

= 2000 X 1 04 2080 I 2080 NaCl-^il^ 

71*136 I 71*136 NaCl-c^ 

Na2S04“^ i 29 (b) m i Ans. 59*58 g. ] 

31. What weight of iron and sulphuric acid would produce 
sufficient hydrogen to combine completely with oxygen obtained 
by heating (i) 7 g. of KClOj, (ii) 5‘4 g. of HgO ? 

[ Ans. (i) 9 56 g. Fe ; 1679 g. H.SO4 (ii) 1’395 g. Fe ; 2*45 g. 

H,S04. ] 

32. Hydrogen prepared by the action of 4 g. of iron on 

sulphuric acid is passed over 10 g of pure and ignited lead oxide 
(PbO). What is the weight of residue ? [Ans, 8*853 g, ] 

33. 1'5 g of a sample of coal containing 85% carbon, 5% 
hydrogen and 10% oxygen are completely burnt in a current of 
dry, carbon dioxide free air, and the products passed successively 
through two weighed U-tubes filled respectively with CaCl* 
and soda lime Calculate the alterations, if any, in the weights 
of the U-tubes. ( Calcutta Pre-University, 1963 ). 

[ wen 'G ^ i 

CaCU COj, ^ I 

11 
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100 85 tsft^ 5 

X-5 , , . , ^ 1275 m 

5 y( 1*5 

C + Og ^ COg 

12 44 

12 44 CO« 

44 y T275 

.'. 1-275 <5n. . „ . ^ ' 

/. c>iWrf|3r wsr 4*675 stN i 

2H* H- Og --2H^O 
4 36 

4 <5rf^ ^c?r 36 «rt^i ^-K 

A 0 075 atl3f , . . ^1 0-675 amt I 

A CaClg-ifeksnr 'SIR ^f%= 0*675 11 

34. 15*25 g. ot a mixture of KClO^i and MnOg were heated 

and 4*8 g. of oxygen were liberated. What weight of MnO, was 
used as catalyst ? [ Ans. 3 g. 1 

35. A commercial sample of potassium chlorate is mixed with 

potassium chloride. 50 g. of the sample, when fully decomposed 
gave 19*2 g. of oxygen. What is the percentage of chlorate in the 
mixture ? t Ans. 98% j 

36. 1 g. of aluminium containing alumina as impurity gave on 

treatment with HCl 0*1 g. of hydrogen. Calculate the percentage 
of alumina in the sample. [ Ans. 10% ] 

37. 0*15 g. of a sample of sodium chloride when treated with 
silver nitrate solution gave 03425 g of silver chloride. Calculate 
the percentage of purity of the sample of sodium chloride. 

Nadl-f AgNOa=AgCl+NaNOs. [ Ans. 93*1% ) 
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38. 1*5 g. of a mixture of sodium and potassium chloride are 

converted into the sulphates by evaporation with sulphuric acid, 
the mixture of sulphates weighing 1*798 g. What is the 
composition of the mixture ? 

[Hints. 2NaCl+HaS04=Na2S04"t-2HCl 
2x58*5 142 

2KCI+HaSO^ ==K2S04 + 2HC1 
2x74*5 174 

NaCl-v«^ 'QiR X ^ KCM?r 'eiR=(l*5 - x' .SThr I 
2 X 58*5 art^ NaCl Na2S04 ^ 142 aJtsf I 

142 X X 

A X ^ NaCl Na2S04 ^ ' 


(1‘5-x) ajtsi KCl Na2S04 ^ 

174xri*5- x) 


__ 142x;r . 174xa*5->x) 

2x-585+~~ ^T4 ~~~ 


2x745 
1*798 x=l 


Ans. NaCl=66*6% ; KC1=33*4% ] 

39. 2*5 g. of a mixture of copper and cupric oxide, on being 

reduced in a current of hydrogen, gave 2'093 g. copper. What 
was the percentage of copper in the mixture ? [ Ans, Cu=20% ] 

40. 20 c. c. of a sample of hydrochloric acid (Sp. gravity = 
1*55) were added to 15 g. of marble. After the reaction was 
complete, the undissolved marble was filtered off, washed, dried 
and was found to weigh 5*5 g. Calculate the percentage weight 
of hydrochloric acid in the sample. 

[CaC0H-t“2HCl«CaCl24Ha0+C02 i 100 g. CaCOss73g. 

HCl I CaC03=(15-5*5) 9*5 g. I 20 c. c. HCl 

'QWJf - (20 X 1*55) or 31 g. Ans. 22 35% ] 
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Hydrogen Peroxide ; Oxidation and Reduction 

Q. 77. (a) How is hydrogen peroxide prepared in the 
laboratory ? [H. S. 1960 i ’62, ’64, ’66 ’68 (Comp.), *69, ’71 (Comp.)] 
(b) State its important properties and uses. 

f H. S. 1960 i ’68 (Comp.) ’69 ] 
[ (a) f 

(b) 

Ans. (a) s '« 

RfefN ^t^C5tC®f=T *11^-wtt® ^ I 

BaOr; H2S04 = 33804+11202 

c^i%t3r 

C»ltw C^mt^ ^<-'5rat^^ (BaOa, 8HaO)-vi)^ C^t ( paste ) 

(1:5) %-ffeil ^ I 

:rrt^ <ltir wf?® 

finat^flSc^F ^t«il ^ i 

»rfsiw^ ^t5 9U ^51 ^ I 

5T^SR)f I9^<! (10-20%) I 

^ftif^*i-“trt^stcBR aR«i eo^-To^c 

ar^«l -sTtl 

60% p I w.*f? 85^0 *thK5Ht *lt<^1Wi 

S9% ffeg t w m\ ^ I ^4* 
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(b) ^ 'Q 

^ *tift< I (ii) c^ 

«ftc^ 

I 2H;*02=2Hj*0 + 0a I 

(ii) lil^fg n^f I 

*nTf1 vil^“ I 

PbS+4H202==PbS04+4H90 i '^m- 

WtR"® '«rTC^f«=T TO I 2 KI+H 2 S 04 +H 202 =- 

K3S04 + Ia + 2Ha0 I C^F^R 

irr1%^ TO I 2FcS04+H2S04+H,0a=-Fe2(S0J3+2H20 I 

(iii) ^91, *it^- 

( bleach ) I 

(iv) f^fap^itK 

TO I 'QIW^^CW ( ozone ) 

«i%BfC5T *Tft‘’r® TO I f^«ftf^« 

^ ^\ Ag20+H202«2Ag+Ha0+02 i 

H209 + 03=H20+202 I 

(v) ^91 f^l>5|t»fC^9lR 

I C^Kt^l 'Q *^5! 

^^*nn TO I BavOH )3 4'H209=Ba02 4 2 H 9 O. 

CntftltJf TO C*itf®^R: 

^9 I NasCOs+HgOa—NaaOa+HtO+CO* I 
pcr-oxidising 9^®! I 
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(vi) ’Cfc^ i 

^^1, (NH4)«S04, H 2 O 3 i CO(NH,)s„ H.Oa I 

^fkm fii) 1^^, *Tr»pf 

'^5f, (iii) n*ft< CW\^ 

WIT (iv) (v) 

(FeSOi, Hj*0 J ^C*t ^ I 

Q. 78. Discuss: Hydrogen per oxide behaves both as an 
oxidising agent and a reducing agent. 

^»] 

Or. 

Show by means of two examples in each ease how hydrogen 
peroxide can function as (a) an oxidising agent. { ti. S. 1962, ’ 66 , 
*69 (Comp. ] (b) an apparent reducing agent, [ H. S. 1966, ’71 
(Comp)] 

•2rf%c'»^c3f I ] 

Ans. 1 «rf^ 

^l^c® <>ld 

^Z«\ I H«0.,-vHvO-fO I 

^•1 ^'rt-.(i) f%f «rnf>i® *(^tf^ti( 

’®fii I i^t^q?tr«R 

^ 

irtft® ^ I «rtatf®5i ar>T«rc^ to i 

2 KI + H*S 04 +H„ 0 a«K,S 04 +H, 0 +I, 

. ’ (a) S3 TOtro^ 3 ^ cir^f 1 

' iFt# - (i) *#fPi^ •tfwK’lltsi^ ar^«i 
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5Tc^, ^ I 

2KMn04 + 3H,S04 + 5H^0a-K*S0*+2MnS04+8H^04-50| 

(ii) ^itcstCWST ntit'Wr^« 

I I 

Ag,0 + H,0., = 2Ag+H20 + Oa 

Q. 79. (a^ What happens when a dilute aqueous solution of 

hydrogen peroxide is evaporated on water bath ? 

[ ^tlc^rc^^T 3it<«r^-ii T'fr^ 

H. S- 1960 ; ’68 (Comp.) ] 

(b) How would you prove that hydrogen peroxide decomposes 
into oxygen ? [ H. S. 1962 ] 

[ T^w:^ 

(c* How is the concentration ot hydrogen peroxide solution 
^expressed ? 

[^c^c>9R ^?(c«r^ »rf^ ^1 ’filial «r«FTH 

^ V ] 

(d) What are the tests of hydrogen peroxide ? 

' (e) Two liquids A and B are known to be hydrogen peroxide 
and water. How would you find out which is which ? 

[ A -9 B •w< ^t^cstw 9 w ^ tioi 1 

ft 'S’W ft«:*t 15^ f ] 
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Or, 

Give particulars with equations, of four experiments you. 
would perform to distinguish between dilute solution of hydrogen 
peroxide and water. [ H. S. 1964 ] 

Ans. (a) ®rt'<-wr^w Tt 

^wian ^ (70“C-vii9 f9C9rf^ 

^«f3i'€«imc9fC5(nf9*f^^91 2H,o.j=2H:,iOH Og. . 

(b) 

9Tt5ftf^9r min 991 

nrfrn 9%^ 99 ^ i ^9t\ nitn 

I 2H[20s,=2Ha04-02. 

(c) 9t9C^C^if 9T9-’®rWt?C^ 399*1 C9 'srf9^Cii9 ^rtWCSfif 

99 f99ti:9 TO*f9 915^1 -sf^stn 5F91 99 I 760 f9plf9^t9 

9t9:15tC*1 '« 0 *c ^’99t3rf9 i99*l 9fif 

«rr9TO9 X 9*1 'srfIfTO 99, liC9 ;99m ’filial ‘x volume’ I 
10 volume 9t|cs?tC«fir ^9'^frtt®“-^9t9 «f^t*l W « ^W3rt9 
1 cc. <99*1 9ff9PT 10 C.C ^f%i:«R 99 I 

(d) ®r'-rr’PT9lft9 9t9tC9r 9T^(;i^«fi( *Tf9-'^9r%^ ^9l9r9 
«mt*i ^ 9t91 

(i) ^irJ^ f9Sr^ *tWn^ '99C9 9t^c^«r=f 

C9tn ^9t9 ^9tt99 9*f »ft? ^1*9 99 I 

(ii) I9l *|ttft9t9 *tt99It^9tt5r^ ^9*1 9^?tar 

^9.1 (^) C¥9l9 9t«IC^9 9%ftW 

nt cv^ 9FC91 ar9*rc^ 
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(c) K^: Q. e2(a)} 

«naft5ciRr (d) I 

Q. 80. Describe briefly the different methods of preparing 
hydrogen peroxide. 

[ ^<SI1 ^ I ] 

Ana. 

a!i r 

(1) c^Ri^rfJt «*rt5ilip^ft?is «(TtPra ^'s—Rrotw 

ns 77(a' afcsi^? cf'l I 

« 

*s^fS in«(7 <tta5fe?r 

Vi\ Ba0^ + C0a4H80=BaC03+.H,0a I 

(3) (?if%irt^ ^ ^^—20% 

^5r:*i c»rrf«?l^ *rr?r-'5i«t^ c*ii<f 

5it%i cif'e^i I '« 

C*rtf®ntx »lt«\DP^ Na90^ + HaS04-H20a + NaaS04 I 

^i^B^ ^t1^1 Glauber’s salt 

(Na2S04, 10HiO)*7i>c*t ^Tlc^ 

^11 nf^ 2 ?ic^ ^zm nt®=T 30 % H^Oa *rr^ni irtY 1 

‘Merck’s perhydrol* sjcsj | 

(4) tral—( 

•Wif%) :-“tttl65ii^ '« nnvm wt^ 

13 
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50% 5f5Ti^ ^%n «rrcw 

30% •TN-^wr^ 

^1 2H2S04»H*Sa08+H«, H2Sa08+2Ha0= 

2H*S04-f HgOa I 

Q. 81. Describe, with equaMon, what happens when hydrogen 
peroxide is allowed to react with -- 

(i) lead sulphide, 1969) (li) anJified potissima iodida, (1969, 

*72) (iii) P^i^in^nganate solution acidtBed with H,S 04 , 

(iv) silver oxide, (y hydrogen sulphide, (vi^ sulphurous acid (or 
SO>in water) (vii) ferrous su'phate solution acidifi^rd with 
HjSO,, (viit) acidiBed potassium ferrocymide. solution, 
(ix) alkaline potassium ferrieyanide solution, (x) solution of 

bleaching powder. 

Ana (y ^t^C5rc«R C^^ *lt*rl C«I« 

^ i 

PbS + =PbS04+4H,0 

(ii) •rtniWlw 

^ i 

2KI+H^S04+H,02 = K2S044-Ta + 2H,0 I 

(iii) ^ 

cirr^it^ ^nestesrsr 

lfC9l nf5*n5 'iJSfv ^f%CR5T ^ I 

2KMn0i+3HaSO4-r5K,O*=K,SO4+2MnSO*+?H,O+5O* 

(iv) ^ ^itcjtrsr? *ft?f- 

WC91 ^ I 

Ag80+Ha04»2Ag+H,0+0a 

(v) ^t^cigrtwjr 

irtwtf im ^ i 

HsS+H* 0 s« 2 H, 0 +S 
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(vi) ^ aR1) 

^rtr»Rv «rt1%3 ^ ^1%c^tcw5T ^ 

,H2S03+h,02=*H2S04+h»0 

(vii) 

k 

^^"51 IfC^t I 

2FeS04+H9S04 + H20a:==Fca(S04)3+2H40 
(viii) CTOt»rtTt5!t^« ^C^tTW^T *rtf-wft« 

irt9l Wtfi^ ^^91 *ri?tr*!1lt5|'^^^CS5lWR *ft^ 

42KFc(CN’-6+H20a4 2Ha-2K,Fc(CN)e+2KCI+2H20 

c^9t*rt?rt^Tt^r5 ^ 

I 

2KsFc(CN)64-2K0H+H20a*=2K4Fc(CN)6 + 2H,0-l-0i 

TO I ^sif^nlir 'e ir*f rr i 

Ca(OCl)CI+Ha Oa - CaCU+H.O + O, 

Q. 82. Explain with examplea—Oxidation, redaction. 

', H. S. 19o0 i ’03, ’65 (Comp.); 70; ’70 (Comp.) ] 

[ ^irrRR*f*TR rjW ] 

Aub. ( oxidation )—CR (i) CRtR fsftPlRF Rl 

dtPr^ •twtt’f ^t%c«rsi R1 ^ CTO ( electro-negative ) 

oftpTR R1 ( radical) ^Vi R1 ft% TO 

(ii) c^R C9\f?r^ TOf Rtlcyrcsf^ R1 'sigr cR^t^f 
( electro-positive ) cx|\p!^ TO'f R1 Rf Rl ^RtCfR ^TO 

TO TO n&TtcR TO*i RCRi Ermi cRtPiT *rftc<« *rtt-cRf8fr®l 
( positive valency ) *ftS f^RI ^T9l-4Rt«fr®t ( negative Yalency ) 
TO TO I 
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iwtncsrf^l^ 2Mg+Oj=2MgOl 

’mnwRiitrsii »tf^ ^ 

5rrr*fc^(f»t5tc5i^ TO-c^twT3j ^ +2c^ 

(^ ^^Thr c^rtc9[^ ^ <f^1 ^) i «iTtnciRftTit5f 

^15iTtnwPni'hr i ^rfticsR i 

(2) c^?!t»r cjFtftsT c>fR^ 

^ I 2FeCl8+Cl2 *2FcCl, i vii^ 

(Cl) ^t?*i C3!|^^ I 

•nn-arr«r7^+2 i^^t-$+3c^ ff^ C^t'r csFt^l^ csFtt^jf ^ 

CJFt^ttC® Efir?f« I CIFtf^JT «rlw I 

(3) ^t|c5tc3FtR^ '«(rtf»i^¥ 5iTt^^tf^«r 

CSFtRsf ^1 MnOj+4HCl~MnCli + 2H^O+Clrf I 
HCI-I^^ C?Ftf^5r l MnOa ^1 

HCl OPtftPT «rti^ 1 MnOa Sft^ 1?=^ I 

(4) ^rc^csf^ *ffetPiirr3i 

^fiYl ^rrstf^sr ^ 12KI+H^08«2K0H + 

vii^lfe wr^«i faRi I «rrnt«ti« ^tcitf^w wtf^ 

^hrtcii I HaOa ^??IT I 

ftsft?[«| (reduction )—« (i) C^ ^ 

1?F ^ ^ ^Rs ntl (ii) C^t5( *W< 

^%iR ^ ^ c?Ft4 ^fr< ^ ^ ^ 

ft*T •IffY, c»lt Rf3BtC’!|f Rtt^l =5C5T J f<«ftic<l ai\R^ 
•fftpff •fii-c^j^i ir*r ntf ^i^i'CutifT^ lf% m I 

-(i) wtfiif-ircn ^C9WJT w*r *fR5tRn9 

ftlciiwfl’r ^R« ^ M:RF«r i 
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Cla +HaS=2HCl+S I OFtftcsiir »rf^ 

^'§' f^FYi I Hj^S 

HCl I HaS «il^tC3? I 

(2) CSFtTt^W 

*|fi«r>5 ^1 2CuCla+2[H]*Cu2Cl2+2HCl I *<1^ W 

fapm I 

c^tw^i+2 ^^4-1-^ 5m I ^t|c^c«R '^^tw 

2?^ I 

(3) ^*tt5 ’tim 

Tt^ .'Q ^<5? I CuO+CO=Cu+COa I 

CuO 'Slfticw^ ^ t 

1 CO Rt?I1 «ft^^ ^*Ttt5 \ CO 

iff^T I 

(4) c3Ft^1^«'«<F Rftn^rm ’^^csIcer Rt5t ^Wtai^ 

Cf 'S C^m ^ I 

2FeCl3 +[H]«2FeCl2+HCl; Fca(SOJs+[ 2H ]-2FeS04 + 

HaS04 I c^fh^ (c3rTfi5() 

'e c^fi^ 5t=^ 

cvns^ ^tTOsm c^j^i+3 ^tc^+2r® 5t^ I 

I ^Ts^t'v, fell I «rt5^m ^^cytcBTJi ‘4^51 ftirt55f is^ i 

Q. 83. Explain the statement—‘'The processes of oxidation 
and redaction take place simultaaeously.’* 

[ ^ tm*—^wriN ^*11 

rr« I ] 

Or, 

Explain—'^Oxidation never takes plaee without redaction and 
vice versa.” 
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^ 'Hi vij^N 

^ ^ Hi*—^ i ] 

Ana. (1) ’frf'r •sfTrf^ 

'« ^ I CuO + Hft==Cu+H^O I 

'«r*r-atrw^^fl' *ft^ 

IJS' «f9l t^1 wt^«l I 

^CEfH •il^!: tHWP 

^frorCH^ »fft^ ^ «f9l (HaO)-C^ ^ I 

(2) c^f?^ csrf^tl's ;y^‘ 1 csrUt^ 

^ I iiHi «(n ^<CtH ^ 's c3Ft?rt^« 

RE I 2FcCl8+SnCIa == 2FeCl2 + SnCl4 I ^t(tw CSFtRtt^ 

C^RtH OFlRt^ RRI vj)^ OPtt^CHR 

yt*i nri i ’«iKt^, csfiSiot 

ffti *(t^R1 ^JtHT>r cFt^tl:^ ^jtfH^ i 

tRi «rtRl I ^JtHtH CW\^iX^ C¥fR^ CSFlUtlcv 

f^WtR^ IhCW ^rtfH^ C2FrRt?l« «flR^ 

OFtRt^ ^JlHtH C3Ft^lt«l^P OPRtR 

camttcv I 

(3) w ’irfc»r 

ffir*! C»r5 «fRF ^tcsn R1 I ^tl^l 

RFfsfq' Rt^cyTc^ ’TlR-'S|^tt® iRRCl ^iT^fl 

<m *lt^& «rrR^ v^\ PbS+-4HaOa = PbS 04 + 4HaOl 4^tCH 
PbS-4R »lfi^ «ffe5R PbS04 ^<^*|Jl RR R^Rl IrI RftR*! I 

H^pf ^Vs?i^ «TCR «f%RH ’Sllntfii’® R^Rl HaO ^%*\n ^ ^ 
tRi fiwtl-l I 
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Q. 84. (a) Define and illustrate : 

Oxidising agent; reducing agent. 

[ :?^T, t^9tw my I ] 

(b) What are the tests for oxidising and reducing agents ? 

[ '6 ? ] 

Ans. (a) af^J ( oxidising agent) — iS?T (i) 

^1 ^1 'Sisr C^t^l ^ 

^ ^ (ii) 

TO ^1 5tn :y«ij I «4T 

[ 82 filC^tTO^ ‘sfTS*!’ Of^ I ] 

f%Sft^RJ aRJ ( reducing agent)—C^ (i) CTt^ ^1 

^1'»!?’ ^ ^ TO 

^ (ii) c^t^r niftf ^f%ia^3T 

Tl ^3r cTO C5l\f5T^ *f»1«f 5f1 TO ^ 

5t»T TO I 

fevt1^?«|—[ 82 ‘RwT^*j’ Cf'^ I ] 

(b) iKTO (i) 

aRt«f^ TO—M^1 "^rtwtf^Jr 

I (ii) ’tTt*l *lf^T?tf^^ 

^fic9f I (iii) 'sutf^^ 

^ I ’<1i:irr»i1^t^1> 19^1 R»i%1 ?tt? 
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9*1? CSFtfls? W*T TOl I 
fifsfhr^ Qjc^rsT (i) i?4] «(rtfn« 

:s[^r.f ^Vs (ii) ^r^cipt^fe 

^f^5l cn I (lii) ^rfR'S f^fsfS Rsftir^ 

c^r^»Tmr^t^® ^=r ^rr? ^•’t ^ 

«?«C:r’SFl C^5r*l 2f»(|f^3 I ^^1 

^ C'^ I 

Q. 85 (a) Below are given equations for some -cT emieal 
reactions Indicate in each case, which is the oxidising agent 
and which is the reducing agent. Give reasons for your answer. 

[ (a) ^Ct; 5PW*Ff® CT<35n I C^TPliS «rRpf 

«T Rsfhr^ mj 'SRI f5c^<t i ] 

(0 Fe,0, + 3C0 = 2Fe + 3C0*.(ii) Za+HjSO.=ZnSO.+H,. 
(ill) Mg + H*0 = MgO i-H.. 

(vi) 2FeCl. + H S=2FeCl, + 2HCl + S. 

(b) Is it necessary that an oxidising agent should always 
contain oxygen ? Give reasons for your answer. 

[ (b) 3JC^T ’<1^1 ^if\ f ^ I ] 

Ans. (a) (i) 

^rf^i f^sftR-s i ^53n 

Rirm^ I Fe.Os CO-i|^ ^VSf I 

^ts F.,Os ;3^T I 

• (ii) fa*N^ H^SO* SO* 

i^^c^tcisrcsr \ ^siin Za 1 HaSO* 

fiKt^ SO 4 \n^ ^Ril nt^rc^c^ sffR;® i 

’ 8 iTtR« 2 r^r I 
(iii) lomRutir H^O 



HYDROGEN PEROXIDE : OXIDATION AND REDUCTION 


201 


"siRrw ^ MgO-c® i 

1^1 3[^T I 

(iv) (r*pf^^ CaFt^tl^ H:.S 3?f?^ 

csPt^T^^ 

mt*f c^ntU^ 

Rsft?^ ar^T I 

(b) ^i^'fl 'srRnsf^ ’*rt^1 \ ^«i» 

c^5iul3j 's^Rrc^cj^^ =Tc^ I w\^zH n^ftc’sR *iR'» 

c^U •■«t*r?[if<'5H^tfr c?i\^ ^1 ^ ^Ri *1R 

C5^1«l C5l\^ 3(1 'sJ^l^ilR^ ^=5 ^1 ^??*t1^ 5H *n^ I 

^«ft^«|-(i) 82 55^ 2 ^wm*! 1i(«K 

(ii) 2 KI+Cl 3 = 2 KCl+l 9 | «lt?^ OT CIFtRsT KI *t?rl- 

R^r^3(t^ •i^lRiThr «flR^ ^Ri(tc^ i 

Additional Questions with hints on answers 

CHAPTER VII 

1. Describe hiiW » dilate sqneons solTitinn of fc>dropen peroxide may be 
prepared m the lab ralory. How wr uld yro i^bow that bjd'oeco reroxide [e] le 
anoxidiaitg agent (giving iwo reactione with tquations ) [ J dccrxpposea into 
oxygen 7 { H. B. 1S67 ] 

( Ana. Q. 77 (a) ; Q. 79 ; Q. 79 (b) ] 

S. What we ght of BaO, would le rcquircdto produce 10 g. of pure hydrogen 
peroxide ? [ Ba ^--137 ] [ Ana. 49'7 g. ] 

8. 3 4 g. of hydr 'g'n peroxide on decompoeilion gave 1*6 g. of oxyeen and 1’8 g. 
of water. .1 he molecular weight of hydrogen percx^de u 34. What ie ita molecular 
formula 7 

f Hints. 1*8 arm wt3T 1’6 aim -9 ari^ wtiw. *y®ir’? 3*4 arm 

fl^srcsfa rfTiJ^ ^C5 « 1 ^£ 5 Ttafir«-a artq »[ 16+1*6 ^ - 3 2 affu i 

4. OiTo one example of each [ij peroxiditing property and [ii] bleach'ng aotion 
-«fHaO,. (H. 8.1966] 

[Am. 77 lb] wsrmuram 11 



CHAPTER Vm 
Lawi ot Chemical Combination 

Q. 86. (a) State the lavr of conservation ot mass ( or law of 
indestructibility of matter ) 

[H. S i960. ’62. ’63. ’67. 69. ’71 (comp.)] 
(b) How would you verify it experimentally ? 

[ H. S. I960 ] 

r ] 

Ana. (a) TOTIT ^ ( Law 

of conservation of mass or law of indestructibility of matter ):— 
W9 ^^^1 R^t*r I c^t=T ^ 

oil 

(b) 1.— 9!Tts{;^tc<^?i RiRiPni 

^ 

^ t 

Silers 

^ cf I 
>8SR ^^1 I ^Rti ^ 

af^«l RitN c?«^i I 

R^r-stc^ Rmfi^ Wn Rear c^R«f 

4 

AgsSO4+2FeS04=2Ag+Fej.(SO.)j I ftfsRl cin 

fftsi rpnrti ww ^fipi cw >ilir «, '««rc5r? c^tii'ift^ ^ f 


A 

f 


ri 

•Mr mm> 1 

4m ^ « 

a 

^ \ 

«» mm ^ 




19 3it ftai-5!T 
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CWt*! '« Ctl Ollfe'SIR 

l^'eTTtC^'e C^t 'GWSf ’*rtc^ I 

*tiftc<< f%i ^1 ^ I 

nt^ I ^ ^l3rR 

<sm^ ^tc^—^tfe (capsule) 

tj§5 I (*#91-^^ ) ?ttl 

trtf^iiT^l Wt? 

^tcw. C^j[ ^t5fe 

»i'N"n.4 *< c^ I 

rti^ ^1\ 

^f%w ^t5i f 

^5fsi I 

^srt^ ^1=^^ «ftv 
•<Ti& «rtr^^ 

»rf^ ^ *nf^^ 

Ft^l ^ I aj^tc^ 

iRSf ?rtftjrt^ ^Ni 

iHTn ^^C’t ®3 5Px fsaj—^liFiail »l5t’Fl 

«r%wi5T? * ^finri ^6^ ^ \ 

C+Oa-COi I TH3rf5c^ ^tWQSti 

^tc^—^ 5rr| i 

[«rf?»if5i5i I (1) stn^tt*^ *ift^ile i*rft’>Fi2j f^r«sr mvf ai^i ^ srit 
Tft [i] VM^ ^♦nn -mx ^*11 cm®! ar^i i 5^15 ft*it^»r 

ltT^irttC5« ^10! I CuBO4+2NftOH-Cu(0H),+N»^B0* Oi) 4WF 




104 HIGHER SECONDARY CHEMISTRY COMPANION 

’itfw cant^t^ cftTT^® a^i ^*11 apri i ar^l ft’ITtw wfti 

VI W «ncaf I NaOl+lgNOa-AgCl+NaNOs I 5^15 flf^ 

t>t5 T(?c^ f^fafiil WKI Vl»|arra('ni 

cva[4^*r?1vi «rcvsrji 

[2] 2—nf^v'4 artsi^ti, viai'j-fl. »i5hrl 4^ *iltvrtf 

^ V^HSfR ’tiT'I I S + 0,«i0a5 

‘ ^a^TilTaT C*1^frr^« H T*! : 4P+10Oa-4PaOg l 

«I%9TS? >It?1 V'^rCSTfam^ «IRlts I 2Mg+Oa=2MgO| .iil 

ififimi f3F«pi ^n5ii I ] 

Q. 87. ( a) Show that the gases produced from a burning 
oandle weight more than the candle Itself and examine the 
nature of these gases 

[ *iT9K^r CTr^1«, ^4 

Ol1^4tfaE «rmi I «f?f^ 

I ] 

(e) How do you explain the loss in weight of a candle 
barning in open air ? [ H. S 1960 ] 

[ 5t^ ^ f44iC<1 

r ] 

Ana. (a) CEt^ CfTfsiTtf^ 

navfe SIYI ^C5E 

V# ^ I ntntH i 

41^ Sint "^4 ^ U-s?i:§iE U-s?cn 

C3Ft4tl^ U-sic^i c»rt'®1 I U-sim «tTv 

4IV& trnn^ (aspirator) ’2;g* I U-srn nfer 

V# CTt5l^tf®4 '««R‘ vn’JjT «t'3W 41 # (tap) 

tj^i ^ cif'Qui ^t®n n-rntt^i ^Wstf? 

^Cftn 4t^ I «P| nt'e^llt CWftif cn 
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'Brar w t?Tl c*Ttrtii? 

3r«rr t?^i i^t^iTd ^c>t i 

I TO C^t^CST^ ^ Cf'QTt 

I n csTtii^tf^i^ t^f^i I 'ff^j c^ 

<rTt*f ^ u cftf^ T^ \ 

iwf5 sfcijs^ u-?f5i c!^r^ arsRrHs^ toi 

I Of^l C¥f5I<tf^^ 51*1 'iirN U-:s,5f ff% 

I 'Q ^1^1 ’tfS’® I ^?rt 

^t^-5(irtl^ 'Q ^tc-n nR't^ 

TO5? I <£f^ U-5ir«t7 

^'5,'tSI U--=\l^^ ^TtsfRflTI 

cspt^t^c^ w^Tf ^tn c»rrR^ U-srcsi^ '«w4-^f% 

^sr, ^T^*i Jit U-sTcn«r cf\W 

c«rtR^ I c^itsi^iRs 'o irtt- 

cytcB?sr «(f%r.®fOT *iR® ^t^ mtJfZH ^ Br% 

Tt^ ’frt^T CJTt^ 'esR, amtRs 

%Jtc^ '«’»=( «rc*T’Fl I 

^s^’sr vnt wj^-^Rs I ^^*1, oitro »rf^ c^ *tRi^rt*i. 

Trijsr ^ffrc5f5T <5f^*i ^Rirrc^—'«wc^^ ft*rt^»r'eit 

mit I 

(b) c^rt^ oi\n i ortir 

TO ^t^={ 'B ’srtTORr^ 

RfRinits «frtn 'c «f^!i i 

c^c?^ prints ^e 

TT*^ 5iti5 *1^^® ^ ‘ ^nt^#r3 sicsr i^r c^. 

«ip[5i. '6^c5i a?5[*r: 5t*f *rt^c^^ I *iift«>f *PNit^ ^Rfcn 

cf^ ^3 «, oitJj m «ri^t ^Rrw «rciiwi?^ 
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or# '« irflY -or# '«i»c5n 

Q. 88. Describe one experiment each to show that the law 
<of conservation of mass holds good for— 

(a) rusting of iron. [ H. S. 1962 *67 (Comp. ] 

(b) burning of charcoal. [ H. S. 1962 ; *67 (Comp.) ] 

(c) sublimation of camphor. [ H. S. 1952 ] 

(d) burning of phosphorus. 

(e) oxidation of a metal or a non-metal. 

(f) a physical change, 

(g) a change involving oxidation-reduction. 

(h) a change leading to the formation of a precipitate. 

[ 

(b) (0 

(d) ??sr, (e) '<1 (f) 

(g) (h) 

1^t^i I 

Ans. (a) iptrs srtf^ or^Yl 

I 

cf6^1 I <5^ ?rtni 

, I 3Pt^^ iieYI 1 

"TOtR? *(cir, ^ c^r. 

31^51 I cf^i IT# «, . 

’«rn^ I 

(b) 86 ?k -jefoftisc^^ 2^^ orn i 
■(c)' m ^i} Slim 

'♦fiN 0'^l^ 45^ 'er^ »f«n i 
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^^t?r 'e«R »i5fl5f I 

(d) £6^'s 2i^'N ^’Sfl m I ^ftCsitTO (2) Cf«f} 294 ^jill 

(e) ^sut^r c^ti> «(m ISjt 91^111 

^ I l^5T *f^ '6«R »1€H1 I ^;*t^ 

ifejr '5j^Tt.c'5 I ^i*i>iTO 

'€«r^ ^'€^1 if^g! I cTf^n 'e^i^r ’ii:^^ 'esf^r »i3iT5i i 

^tn'hifH^ ^c^i ®rrt'’f«f^^ 'eir=T 5%ti^ i 

[ ^^t?, 5^Tt«f:5{t^t5r, t^s^ <rr^ 9\^^1 TO 

Tjti I 'sfftcsfOT 9rf^^ w ^t^c's irtf^ m i 

(f) «ii| fimm (c) '»rNn m i ^^itrof^ral^ cw\^i^ 

^n nfr^n ^f<i;^.*it^ i 

(g) 9irHc«tC'^3 ’1?l’f1 i 

(h) eirtTOl^ ®fft^1 'e (1) Cf^ i 203-204 I 

Q. 89. How would you reconcile the following facts with the 
law of conservation of mass ? 

[fisRPns 'sa^ fi^rsi-^ws *ifita%^ f^iKt ^rtan 

(i) A piece ot charcoal is burnt in air. It burns away and a 
amall quantity of ash is left behind and thereby loses in weight. 

* £ -ST ^f5l ’FtiTS*n «lfilOI »1W» 'B’^ ^^p|4 aiw <«^ 

4Nc^ Ct<l 1^ I ] 
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(ii) A cindle burns in air and Io;es in weight. [ 

i [ H. S. 1969 ; 71 (Comp.) } 

(iii) A piece of sulphur burns in air and loses in wel^t. 

[ t ] 

(iv) A piece of canophor left exposed to air loses in weight, 

C sg^ c^\n\ ^tf^:5T «wciT ^ i ] 

(v) Magnesium burns in air and gains in weight. [ 

ff% tlTT I j [ H. S. 1971 (Comp.) ] 

(vi) Iron rusts in moist air and gains in weight. [ csi\^ 

f i ] .[ h. s. 1959 ] 

Ans (i) vji^jr 

^f%c9fcjr^ ’iTtc'i 

RPrfi I C bO,acOi 1 cnc^ 

^ 9ftc^ 'scew ^ 1 

®frc?r c^, 'iit ^r*ir«R^ ftrtefir ^\^iz% \ 

Rfnj 'asf.T 5t*r ^:^y tV 51^ 1 ^t^s{ 

«WiT c?^i c^y '« «2fc^tw?ri ^f%c^c5nr 

«n?nr»rs(tii 1 

(ii) 87 (b) «n:ift^ I 

(iii) vg^ (i) wj^m\ *rt«nprc^^ enms 

v\ I *rt5ppr< 

’fJlCd *tRT^ S+Oa 

«SO, I 

(iv) ^’gllV TfS^T *litf I »rt«ft^®i 

Ctcf nrt^r^ ’iftcf ^ 

If Wd ap^H: ir*T Vi » '« ’ 

sfrrtt^ TOci? c?rt^ cg[ f 
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nsrtJT I ^^^1^ c^t^r ^s*r ^ c=?R5nrtaf 

(v) 5[rr»fc^(f^^rm -^rfli^srcsi^ ^ ^(Ttncsf- 

1%^t5l I 2Mg+0,=2Mg0 I C^m i^, 

sfTffwf^t^itsr '« ^^t-3 c>rt^ ^’tij 

(vi) 'Q 

<2t«f.t:(^; c»(tff^ (2Fe«08, 

3H^OM^ ^1 5i%t ^1 

^f% «rw^ c4^-'«rc's^ f^ I cQ-^rt^sr c^t^r *f?ti:<^ 

^ I W< 'Q ^^15[ 

<.Tft& ^ jpitsf I 

Q. 90. State and illustrate— 

■* 

(a) Law of constant or definite proportions. 

C H. S. 1960 (Comp.) j ’64 ] 

(b) Law of multiple proportions. 

[ H. S. 1960. tComp.), *63 j *64, ’66 (Comp .), *68, ’70 (Comp.) | 
*71, *73 ] 

[ (a) '^ar, (b) I ] 

Ans. (a) ^ ( Law of constant or definite propor¬ 
tions ): *frt< vi}^ 

c^Tn^ »i^<n I 

(i) 5?i cf^ 

^ c^, '9 ^fTOR ’tfS^ 

itt^tsgtw '« ^nvs »i^ft,l: 8 I 

(ii) 50 ortft^ ciFhft^ Oitfem 

14 
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^ ^*fl^ »i^«n 

23 : 35 51 ' 

(b) ^ (Law of multiple proportions)—^^ 

*fTt^ 'aifCJRj »if^ 

c^ 'e^^r *1*^ or^ »i1fi »}^ 

Itc^ I 

(i) ^C^tCWH 'S ^%1R ^ H,0 H^O,, 

I H*o-c^ 2 '^irOT ft^c^tcEfi? 16 ^if 
'ewc^i? ^%WOT ^ I H.Og-c® 2 '«i{OT ft^OTRf 
32 «t»f ^fWCEfCSTf *Tft'® ^ I oftc^ ^CSftCWCSR 

fifffi'6WOT ( 2 ) »rf^ 'SER ?I«ft3K^f 16 4^^ 32 

R?(‘tt^-=16 : 32 ^1:2 ^1 «i|^ »RR 
I 

(ii) ^ RftCEfST ^ ^ ^5T ( CO ) ■^ii^ 

(COi ), c^’t ’iW TO I T}14 toW^c^, 12 

(VT^-’^CWt^ 12 ^I’f '«TO^ W 'orr^ 2 X16 ^Sf '«WOT 
t^flCTC^^ I t^ff^ '«TO^ (12 ^Tf) »rf|^ ^ 

'ilflrcwc^^ '«TO^ R!?’tT^= 16 :2X16 ?|11: 2 I v£i^|& I 

Q. 91. State the londamental assumptions ol Dalton’s Atomic 
Theory. [ H. S. 1641; ’67 (Comp.) j ’69 (Comp.) ] 

[ Wt»l6c5t9 WtlThJf? C»tW» ftf'S ’H I ] 

•twScsni ( Dalton’s Atomic Theory ):— 

(i) dtf^CTtPlT •W< ^W T?'8 ¥^¥1 %1 nft’® I 

cTtii <tfinrtf >*^ ¥ft¥t«f»l Ti m fisii ^ jfl I ¥ft^«fJ|t¥ lintT 

wiWi 
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(iii) '« 1 

(iv) ^1 *l*Ftc<^ jf^c^rfc^f 

*f=9>rtt®fil *1^81 'Q ^ ^ I 

Q. 91. (a) Explain the following laws with the help of 
Dalton’s Atomic Theory. 

(i) Law of conservation of mass [ H. S. 1969 ] 

(ii) Law of constant or definite proportions. 

. [ H. S. 1969 (Comp.) ] 

(iii) Law of multiple proportions [ H. S. 1969 (Comp.) ] 

Ans. (i) ^ ^1 5111 cTt^r 

^ 

I ^ I ^Tt^, 

art I tTO'sl "1^ I 

(ii) ^C^ ^3T, A X aWy 

^ Ax By cnH I 51R ^ 

A B cjfrc^T^ •fr'<3rt«ff^4^ '<3'8R ^««rtaFcsr a »ii^N b i ®t5^^(>r?[ 

f^ff^ >« ^ ^ tot 

CsrlC^R *rhRt«rft^ l Ax By c^?f X y *i^ 

'QlR a f^ffll Ax By c^itcn A->il^ 

ax ^ vii^^ B-uftf 'esR by 'St’f I 

«4P<^ I ^<5* Ax By ftf5i I 

(iii) ^fcar 

•rwititft ^ ^w(*rrc^ ^ ^ c^’f ^ i ^ ^ a A 
citm WftlBaftc9i^ abc^9^ 
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A •WtlB »rf^ ^ ABjj 

A (PiW ^ *fwKB a(\OT ^ 

AaBg dh TO I 3(P{ A 'e B '««R 

a h I 
AB 

A C^l\c9r5r a ^ ^ B csfe^ 6 I 

ABa C^n, 

A citm 'QWOT a ^ B 'eWOT 2b *rft^ !► 
AaBj ck^y 

A C^m 2a ^ B cartc^i^ 3b >lf^, 

•’• » j» ® » 4< » « » "sb „ ^ 

B ohm c^ f<f®^ 'QW?r^f^ A csftc^T? f5{f5^ (a 

^ ^ 'swm : 26 : |fc ?rl 1: 2 : |=2 : 4 : 3 l 

I 

Numerical Examples [ ’TtRf^ ] 

1. (i) 1*974 g. of zinc, on heating strongly in air, gave 2’459 g, 
of zinc oxide, (ii) 1*49 g. of zinc were treated with nitric add 
and the resulting nitrate was decomposed by heat, when 1*856 g. 
of oxide were formed, (iii) 2 94 g. of a sample of zinc oxide, on 
reduction by hydrogen, gave 2*36 g. of zinc. Show whether these 
figures are in accordance with the law of constant proportions. 

[ 1*974 <srm f%•^^ 2'459 dTtsi 

I 1*49 ^ 

srftcjfe frotfir® 1*856 ^ i 

spprt '»wfew 2-94 am %1 2-3& 

4m I ^ m I ] 

■ Alu. (i) 'MR=1’974 ami fiR5f’nittro?'«m-2'459' 

ami 
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« (2‘459 -1*974) *485 ^ I 

_ 1-974 
*485'” 

<ii) 'em == 1*49 isrt^ ; tifN^ 'em «1*856 (St'N I 

.*. '5d%C®fOT (1*856 “ 1*49) ^ *366 I 

^m 1*49 

-«=^s=4'07 

em ’366 

<iii) '6’^—2*94 ^ '8W^r=2*36 I 

/. '»(f%C'SfOT 'Q®fJT=(2'94 -2*36) ^1 *58 ^ I 

'em ^ 236 ^ . .Q, 

^!%c«fOT * *58 

cjr^l ^ c^;, ^*rtnr t%*s^ 

'cr%wsT^ 'Qifcir? *T^ I ^Tts 

I 


2. Given that (a) 0*12 g. of a metal gives 0*20 g. of oxide 
when heated in air ; (b) its carbonate and nitrate contain 28*5% 
and 16*2% of the metal respectively,—apply the law of definite 
proportions to calculate what weight of the oxide will be obtained 
by heating 1*00 g. each of the carbonate and the nitrate. 

[H. S. 1963 1 

[ cTf«i(1 (a) 0*12 fitter 

0‘20 isftsf T^vi i (b) ^r^ci 

^l«*rtaFar 28*5% ^Si-^s 16*2% '«rtci5 i e srt^ct^ 9RC«r?r -af t^ l N 

1*00 (STN ^ ^ 

^ I ] ■ 

An?. '6^51-0*20 ^ '«1R*0’12 <511^ I 

«r%«rR^ w»(0*20-0*i2)«0*08 ^ \ 




^em _ 0 * 12_3 
’s?ftrcifOT'e«R 0*08 2 
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ift^^ 3|tai1 28*5 I 1 (SrN <^54 

0*285 iSfR I f^f%5t *rt^ 

^ '«8rR^ 3 : 2 ( ^ 

^*rtr^) I 

0-285 ( M]% ) 3 

“2 

0*190 srtH I 

.*. (0*285+0*190)=0-475 iSlt^J I 

1 <SfR.«fh5^ «rt^ '«BR 0*162 i 

0*162 3 

• - _ 

'"rfrorOT'e^TJT ~2 

«T%WC=nr 'QWiT=0*108 (STR I 

.'. Sit^cj^ '<3®fiT=(0*162+0*108)=0*270 ^ i 

3. Two chlorides of a metal contain 35*9% and 52*8% of 

* 

chlorine respectively. Show that the results are in accordance 
with the law of multiple proportions. [ H. S. 1963 (Comp.), 1966 1 

[ vii^ ^ caft^-r^ csPtfacs^^ »f^^l srun 35 9 

•4^^ 52*8; c^ ’spa^i’jr® I ] 

* 

Ana. CSFtat^C^ C3rtfa5f=35*9% j <(1^«(100 - 35*9) 

64*1% 

CFfat^CV, ciFrfi5r»52*8%. .*. (100-52*8) ^ 47*2% 

GFtat^, 

35*9 CJFtfaH ^ 64*1 <2f1^ «ft^ 

, 1 ^ 1785 .srt^ i 

Tf*If OfWtfOT, 

53'8 atrt Grtfijt «rtt 5 47'2 afrt «(t 5 l 

1 arw , o 5^ "ti 0-893 .art <rt^ jiR:^ i 
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'eiR csFtf^w^f 1 <srN ) 

W '®l^*1t^==1785: 0*893 2 : 1 i 

*n(5f ^•ft^, ^'^t* ’tfT'XFt? ^ ’S[a?>F’3[^ I 

4. Carbon forms two gaseous hydrides containing 75 and 80 
per cent of carbon respectively. Show that these compositions 
accord with the law of multiple proportions. [H. S. 1964 (Comp.)] 

[ ?fJt% ^ wc^ I 

?rt3ri 75 '®t’f 80 i vii^ 

I ] 

Ans. <g(<«pr. 75 ^ (lOO “ 75 ) 5^1 25 

I 

1 ^ ^rtc^ f f ^ B 1 

80 ^ 'srtc^ (100 - 80) ^20 wff 

/. 1 ^t^if 59 ^ 18 ^ i ^isptwfwi^ I 

(vsi^ 1 ) ^ ^t^c^twesnr 

Wl : i 50 4 : 3, ^ 'SRHt® I «W 

5. The five oxides of nitrogen contain respectivly 63*63%, 
46*68%, 36*84%, 30*43% and 25*93% by weight of nitrogen. Show 
that these data illustrate the law of multiple proprotions. 

'«if=T%tc5? srrtctfcwOT »t^wiirW 
63*63,46*68. 36*84, 30*43 vii^ 25*93 I 
^1 cf<t« I ] 

Ana. 

63*63 4m N ^ (100 - 63*63) ^^1 36*37 dm »rfH 


• • 


1 




» m » 
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46*68 N 'srtc^ (100-46*68) 3rt 53’32 

COtOp 

^ ri4 ^nsj 0-ii^ »if^ I 

36*84 <Sft^ N ^ (100 - 36*84) ^ 63*16 5Jt3( 

'*• 1 « « « „ T11*71 <5Jt^ 0-^?[ I 

30*43^ N (100-30*43) 69*57 (Srt?( I 

^ 2*28 O-vii^ I 

25*93 <srN N ^ (100-25*93) ^ 74*07 O-d)^ »rf^, 

71*07 

.••!«» « ■« 2^:^ ^ 2*85 ^ I 

15jt^ ’«[%«fcsnr 

^’^rtiSFCSI *57 1*14 1*71 isrrsi, 2 28 <Sft?l “<3 2 85 ^ I 

sit^cttc^OT ^ ’8^ft[rTOir ^nt^== 

•57: 1*14: 1*71: 2*28: 2*85 ^1 1: 2: 3: 4: 5 (*57 m\ )» 

6‘ Three oxides of iron contain respectively the following 
percentages by weight of iron—(i) 77*78, (ii) 70, (iii) 72*41. Are 
these figures in agreement with the law of multiple proportions ? 

[ : 
(i) 77*76, (ii) 70, (iu) 72*411 *4^ T ] 

Ana. «ivni^Wt^D5, 

> •44 

7778 gft^ ^ThRR WtCI (100-77*76) ^ S2"2j2 iSTtsf 0-vS|^ »lf^ I 
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70 (100-70) 30 *lt^, 

.-. 7778 «rtTi , , . —’fl 33-33 „ 

72*41 ^ (too - 72*41) ^1 27*59 <5ft^ O-jjit 

.-. 77-78 =0 29-63 4tt>f 0-^1 I 

77*78 (fft3{ 

'ew^ ^’<t3FR 22*22 33*33 29*63 <5ttX I 

'ewm 22 * 22 : 

33*33 : 29*63 ?11: 1*5 ; 1-33 ( 22*22 ) ^ 6 : 9: 8 : (6 

[ 77*78 <srt5n:^ «(Tl #sti:^ i ] 

7. Two oxides of a metal, on analysis, are found to contain 

77*78 and 70*0% of the metal. Show that these results support the 
law of multiple proportions. •[ H. S. 1971 J 

Ans. C(f^, er'*m ^*tt5 (data) I 

77*78 ^ «(n ^ 

22*22 : 33*33 

=1: 1*5 ( 22*22 ) 

==2 ; 3 ( 2 ^1 ) I ^ ^5[*rt^ I 

=5^1^ *!3r^ I 

8. A metal forms two oxides. On heating one gram of each 
'in a current of hydrogen 0*798 g. and 0*888 g. of the metal were 

formed. Show that the results are in agreement with the law of 

* 

multiple propottions. [ H. S. 1968 ] 

[c^ 1 <sji^ 

■^c s^ r c ^ ^trtOT 0*798 (srt^r'6 0*888 «2m 

<[if I *ffw?r ^ c>fi ] 
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«rt^ ^ I ism '««r5r=l arf?r -, 

'eiR^0*798 ,% H3^=(1 -0798) ^ 0*202 511.1 

'«iR=l (SJt^r j 'eW«T=0*888 I 

'«iR«U-0‘888) ^1 0*112 511^ I 

0 202 5m ^f%C^ ^ 'srtc^ 0*798 5m <rti^ 

n‘708 

.% 15m « , , ^1 3*95 5m »il^ I 

0*112 5m ^srfe«R ^ 0*888 iS^t^ K\^ I 

.-. 1 5m « ^ ?1 7*9 5m <1^ »Tfe I 

l^ff^ 'SWCiT^ ^1%W5T ( 1 5m )-vS»l[ «rtl^ 

^<rtaim 3*95 5m >6 7*9 5m I =5[Wt^ ^*>11^= 

3*95 : 7*9 ^11; 2 I »i^9[ I *r?hm ^ 

9. A metal forms two oxides in which the percentages of 
the metal are 79*8 and 88*8 respectively. Show that the results 
agree with the law of multiple propuilloiis, [H. S. 1962 (Comp.)] 

Ans. ««m Kt^ '«aR==79*8 W I 

wr® (100 - 79*8)*=20*2 I IWlir «nrt^ 'evR==88*8 ^ > 
^rsjRrK 'SIR^ (100 - 88*8)= 11*2 ^ I 

^ m 8^s i 

10. Two oxides of a metal M when heated to a constant 
weight in a current of hydrogen gave 0*12585 g. and 0*2264 g. of 

‘ water respectively per gram of the oxide used. If the formula for 
the latter be given by MO, find that for the other. 

f Cal. I Sa 1951 i H.&1973I 
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C v£i5|s-f& 1 (Sff^ ^^1 wi*u 

v^<{ ill 'ewsT I^T I <rl^ 

012585 dftsr '« 0*2264 dft^f m •fteH I C*rOT 

Adb. ^c^tc’Sfif nrtcn 

18 iSft^l «fC®l (HaO) 16 dfl^l, 

.-. 012585 5m , , ,^XO'12585=0-1H9 5(15I I 

vil^ 0*1119 tSft^ ^i%C«R 1 ( 2 ft^ er^ 'srat^^ I 
1 «SJt>? <siVi 'Sffesf'-JI= 0*1119 ^ M 

(1 - 01119 ) ^1 0*8881 fiftsr I 


0 2264 aft^ wz^ ^ x 0*2264 = 0*2013 ^ I 

/. 1 arN '8ff%c«fJr=0*2013 5ft3| M <(t^= 

(1-*2013)=0*7987 aft^TI 

MO^W —^---==T 

^TOwc^?’? '*■ 

0*7987-fx 
02013-M6 


x^M-m nt?Rt*rf^^ '«iR, I6=='«i1%i:^5r?r 


'ewi| I 


16«63*49 


0-2U18 


M-.i«t •tWtl»R«m 0-8881-r63‘49 


0-lU9-rl6 

^mt^w ^w«*=M,o I . 


= 2:1 
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EXERCISE V 

1. Verify the law of multiple proportions with (i) compounds 
•of nitrogen and oxygen (ii) compounds of iron and chlorine. 

Ans. (i) ^ 

«f^l f^c?i ^^311 


'winfe'Sia srfst *rfe|t5@csra 


■5rrttt»T (N 2 O) 

2S 

16=16x1 

(NO) 

28 

32=16x1 

(N 9 O 3 ) 

28 

48=16x3 

(N 3 O 4 ) 

23 

64=16x4 

(N 9 O 5 ) 

28 

80=16x5 

mm 



? 2 : 3; 4 ; 5 I ^1 i 

(ii) OTt'I (FeCla), 55*8 'off '«WOT "SitlRR ^ 

2 X 35*5 wt9f I (TEpfl^ c^FtHit^US (FeCla), 55*8 

^t^sr ^ 3 X 35*5 ^5f '^wc^ CSFtt^OT >Tf^ I 

1^1?^ '€’5fW^ (55*8 ^ C3Ftf^OT '<S'^=T 

«2 X 35^5 : 3 x 35*5=2 : 3 I 

2. Common salt obtained from sea water contained 60*67% 
chlorine ^ 2*925 g. of common salt from a salt mine contained 
1775 g. of chlorine j 0*975 g. common salt prepared in the 
laboratory contained 0*383 g. of sodium. Are these figures in 
accordance with law of constant proportions ? 

3. (i) 5 g. of lead were converted into nitrate which, on 
•decomposition by heat* gave 5*386 g, of lead oxide. 

I 

(ii) . ^*lg. of lead were converted into the nitrate, and then 
into the carbonate, which on ignition gave 334 g; of lead oxide. 
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(iii) 375 g. of lead were converted into the hydroxide which 
was then ignited leaving 4 04 g. of lead oxide, 

State whether these data are in agreement with the law of 
definite proportions. 

4. (a) 1’27 g. of copper gave 1*59 g. of CuO ; (b) 1’5875 g. ot 
copper gave 19875 g. CuO j (c) 3*175 g, of copper gave 3*975. g. 
of CuO. Show that the results support the law of constant, 
proportions. 

5. 1 g. of ferrous sulphide contains 0*3647 g. of sulphur. 1 g.. 
of iron is heated with 2 g. sulphur. How much ferrous sulphide 
is formed and how much sulphur remains unchanged ? 

[ Ans. 1*574 g. j 1*426 g. ] 

6. Hydrogen combines with oxygen to form two different 
compounds. The preentages of hydrogen in them are 11*1 and 
5*883 respectively. Show that these results agree with the law of 
multiple proportions. 

7. Copper forms two chlorides which contain respectively 
52*77% and 35*83% of chlorine. Show that these figures bear out 
the law of multiple proportions. 

8. Two oxides of an element are found to contain 36 84 and 
46*67 per cent of the element respectively. Show that these 

figures illustrate the law of multiple proportions 

[ Cal. Prc'Univ. 1962 

9. Show that each of the following results is in agreement 
with the law of multiple proportions— 

(a) Two oxides of copper contain 79*89% and 88*82% of 
copper. 

(b) Three oxides of carbon contain 27*27% 42*85% and 52 94% 
of carbon. 

(c) ' Three oxides of lead contain 7*17%, 9*35% and 13*38% of 

oxygen, 

(d) Iron and chlorine form two compounds ; 5*284 g. of iron 
combine with b 699 g. of ehldrine. 6*172 g of iron comHne witlx* 
11*6^ g. of cfilorine. 
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(e) Tin forms two chlorides. In one, 1'727 g. of tin combine 
with 1‘03 g. of chlorine. In the other, 2*065 g. of tin combine with 
2*465 g. of chlorine. 

10. What chemical law is illustrated by the fact that two 
chlorides of Phosphorus contain respectively 77 45% and 85*11% 
of chlorine ? Show clearly the reasons for your answer. 

11. A metal forms two chlorides containing respectively 65 6 
and 55*9 per cent of chlorine. Show that these figures arc in 
accordance with a fundamental law. of chemistry and state the 
law. 

12. Three oxides a, b and c of a certain metal were heated 

to constant weight in a current of pure hydrogen and the water 
obtained in each case was weighed. The following results were 
recorded— a gave 8*07, b gave 11'68 and c gave 15*05 per cent 
of water. Show that the results illustrate the law of multiple 
proportions. [ Cal. I. Sc., 1962 ] 

CHAPTER IX 
Compounds ot Nitrogen 

0^,, 92. (a) How is ammonia prepared in the laboratory ? How 
is the gas dried and collected ? 

[ H. S. 1960, ’62, ’65 (Comp.), ’69 (Comp.), ’70 ] 

(b) Sta^ the principal properties and uses of Ammonia. 

[ H. S. 1960 < Comp.); 1965 (Comp.) 

(c) ^hy is ammonia dried with lime and not with cone, 
snlphnric acid or phosphorus pentoxide or fused calcium 
chloride ? 

((a), ^f 

ff ^ (W afirm'rf «’(wt? ^ 

sw i' ;.(c) w ms 



COMPOUNDS OF NITROGEN 2^3 

^ CSFW^ JTI ^1 

^c^?] 

Ans. c3fM^ ^ ^jt^rf^irf? 

fSfar«i ^trsjtf^ nrt'r 

^ ^ I 2 NH 4 CI + 

Ca(OH)a ^aNHj-fCaCl,+ 

2HaO I 

C^H>^ 3FtC^ 'STTlin- 
f^t^ CSFtirtt^ 'Q tsrfsf 

fet*! ^’sr r 

d|^(^ ^*ti[ 

«ft^ ^“rtf ( lime 

tower ) c^?t <irtc^ I 

^•rnf 

^ ‘Ctr^ I f^!9r*fft 
5Tt^fOT »1WC^ ' 5!Ff^CST 

wtwftf^l ’frf^ I 

t^<sr*5rsT ff?(i 

«rc^*t ^Tn «f% ft^«irtoitt3rfi mfs 

^t?n c-tfft^ ^ I wtcsrfRfi ?frm vsit^c*r ^ 

Wiwtoj *Tf^ 1 ^ 

•- ^imCTftPnrm 

\ 

cWt®—^rtnt^Jl '^rat »t%-ftPi4 »ni>i, arti 
wpi »c®r« I 
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’trt’T ^ Tf^OT ^ r 

^ f^r^rr^ ^ to i 

4NHft+30a=2Na+6Ha0, (ii) 500*C 

’»att?rrsi!ii ^%'Br4 ^r^i ^ i 4NH,+ 

50a = 6H30+4N0. (iii) ^1 

1^ 'soirsitfei aRtt?^ ^’it?i ^1 I 

^JtOltf^^l TO I 2NHs+3CuO = 3Cu+Na + 

3HaO I (iv) '« 

mf^ TO 

C3Ft?lt^ I 2 NH 3 +3Cla ^Ns 

+6HC1} 6NH5+6HCI«=6NH*C1 I ca^tR^ ^rfeStc^ 

Jit* CfflTtt^ ^ I 2NH 3 + 6 Cla= 2 NCI 3 +6HC1 1 (v) 

c*rrfwtt^ ^*nf ^citcartR^ nitn «f^R'5 ^Rc®i 'A 

^ I 2Na+2NH3=2NaNHa+Ht I (vi) 
w«i ^RtRsn TO I Rc^tRr® ?^?ii 

NH+*OH"'®rtl5C ^<^*(^*TOI NHs+HaO==NH*OH^NH\ 
+OH‘ I TO Rf^ ^IRc'b^ »rR^ ^ 'Sf^ 

fe^*t5lTOI NH 40 H+HN 03 =NH 4 N 0 s+Ha 01 (vu) ^rtCRl- 
Rralsi 

^ I FcCl.+ 3 NH 40 H=Fe(OH) 3 + 3 NH 4 Cl 1 (viii) ^m- 

Rit?! cawt^, c3FRtt« «rff^ »iR^ i:®-c5\?f toi 

CaCU, Sl^Ha i ZnCl*, 2 NH 3 I (ix) a^m *rR^ 

TO^—(i) c»ltRTR '6 ^iRc«^[ «wRc®, (ii) 

^rtc^rtRiil ^(iii) »itTOJr 

^ (fertiliier) (iv) 

Prnnw %tw ^ \ 
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^tc^rtfSrat^r PsOj 

CaCla- 4 ^ CaCls, 8 NH 3 I 

j[R^ I c»i^Bf?r ^ ^1 wtc^itRul njt»r ^ 1 

2 NH 3 +HaSO^-(NH0aSO4 
6 NH 3 +Pa O 3 + 3 H 9 O « 2(NH4) 3 PO 4 

Q. S3. Describe experiments to show that— 

(i) ammonia is neither combustible nor supporter of combus¬ 
tion in. air, 

(ii) ammonia is lighter than air, 

(iii) * ammonia is highly soluble in water and the aqueous 

solution is alkaline, i H. S. 1962 ; ’63, ’65, ’69, (Comp.)J 

(It) ammonia burns is oxygen, 

iH. S. 1962, 1963 i 1965 (Comp.) ] 
(v) ammonia contains nitrogen and hydrogen. 

[ »rt^T cff^ts cn . (i) ^5tR?ri '« 

(ii) (iii) «fC®f 

aM^ (iv) ^Ttc3rrR?n ^flrcwc^f 

(v) ^5(rtc5iiRi^i '« ^^1 ’ffS’® I ] 

Ans. (i) ^itC5ltRral-rli< 

Si-W I 

««91 5l1 I 'SntCSltR^I f1^ I 

(ii) «rtRi 5tTt»i-srrn(^ 

irt^R ^ I 

fw vtc^nr «fRc3i c?^i c^i, ^ »iTin c«f m - 

^1 «nta(tR^i »iR^ wrc?[Rraiir 

15 
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cn tin ^ ^cin NBs+HCl^NH^Cl i ^ 
irt^ »nt»!-BflcKir '»rrti5rrf^ni ^ wft«i 

(ii) ' 91 C jpt^ 'stTtc^itft^rl ^ rif ^ ^ t 

3Ftr?ir »it9tc^ srn e^tntsr \ 

<ttcR 3i^in ^t5 5(c5Tir «ft« ^?tc3 

«r5t ftm ir«i srt^ f5!&5jt>i 
ar?i«l ^«fT f?ii1 jptc^ ^cir j9^v «rTtc5?t^^ntir 5i*s"^c«f 

^Hr I ^'DrrPm ^-3 Eti 

ntGiTK ®it5f ;?^et c^cn c^lKtmu ^tTtrif iprc^g fs^n 
•ir? ncif *it?r t^^3rt»T 9 ^tn i ’iftVtY 4:^*i ^ 

Cl?, ^tPilf^m «rcn ar^^n ^9«i •spifru i 

(iv) vijftS se^l ^?F 

ffin 5Ft5-^T5! «n:9»t I *}1» vfl^Flfe 

E9^ MU C^tSTl M ’t^'5 

c^htu I 5f*iT t^iJi m 'Q cf r5 

i 'srric^itfwiti nitn ffc^i 

^if ^(.<9 1%^ «ftC9r I snlcjtw '« «r»! 

^9 1 4NH3 + 302 = 2Na + 6H.20 * 

(v) -rs* ^tc59 j^c^f ^tc’ii l[sn»R 

i?iT I c^t& '2fr^ >6 w 

«rjtc^tf^iii ^^r^ciir ^»iir Rm (St^t ^ f?ii» 

at^i «tii[ M9 <si!c^ Msi ^1X9^ I 'STTic^rt^m '« 

f^fetu ^rf't fjf^fsi [^91 ^%Vi\ M»i 

’^rin 5frr>r »iR^ i ’irm t^%Y. 

?it<fT Mt9fi f^faiii Tsitir 5iTr*fw%t?r ^n ^Rxn 

^5,^9 1^^ I ^:59t-N, l5f€« ^irnU j^t^cStcw^ t 
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I 3CuO-J- 

2NH3 = 3Cu-I'3H.O + N, i 

c?r)»i 

I c5it^i «ii f fiit^ i^^c-3 *5ijtc5rrf^ ’irN 

^ I C5(1^l 5fC91^ tfTtr* 

*1^ =131 siftt?! 'srtc^ I ’fit*! f^?rl » 

nitc*!^ 3it«(T Kf^:^ 

nfO^%5<4tC^I =5f^^f>, ’fim c>ilf^t^ « 

^rc^it‘^^1 c^tsWl® '« I 2Na+ 

2NH3=2NiNHa‘f Ha I 

iflt ^ a ^fc^irt^Ktc^ 5rtlt5tcRH « 

^1 

Q. 01. Describe how ammonia is manufactured by Haber*a 
synthetic process. [H. S. 1' 63 ; 6 d, 1972] 

[ «r*t1^lr5 \ ] 

Ana. 1^%S 'Q 'StWilI’S (catalyst) 

=it^c|{C5iir ^ ?t^c5tcsr5r ^ ^Tfcsrrf^ 

> 

N2+3H,5±2NH3 j 22,000 I 

•pH ?|I^ I 

(i) 'flTv ^T[^3t=r?i 1: 3 

(ii) Rfet® ^t’f'C^.^t ^^srtait^ 

>if^ m I llfM 

^11^351 \\^'\ I 'Stl^fart 

ai7 ^R1 ^5, nt^:^ ’it^ t5 ^ ■ ^1, ^JtwtfiiiTf 
^^ime ^mail (opumum 
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temperature) 550®C i (iii) 'Q ^ 

•raf »lf^ 5rf^^ TOt*r ( Molybdenum ) K ^ I 

(iv) ftfeita TO ^5tcn ^7tc5itt^aT 

1^ I 15tTO ^ “f^'9‘1 ^tC’t ( ^1 

tfTfa '®«i Btcn) ?fm ^i-Ncrn’t I (v) 

I 'sdtcsitt^ ^ »iC5p ar^*hf^ 

^^91 91 Fl*f-«lwlc^ ^9^ ^f99l l9f^9t9 ^«’«1 '«r’t9tf9^ ^91 

99 I (vi) >e <j99t9 9T9^ 99 I 

«l^f^ 2 1:3 ^t9V9CH9 f9'S9i '« '<5^ '« 

9lt^®t^TO9 f^«l 9U"«19 9t9tC9T 200 '®*l 919?'®^^ ^tc^f caFt9- 
WWtwslTSf %TO b®9tft ^5J9^9^-'2fC^tTi (catalyst chamber) *|t;yt9 99 t 
mm 9C9T C^# ^tC9^9 ^^^9 ( promoter > 

^'®9i 9t9lt9T 9^1991 



550®C ^5t*r9l3rt9 9t9l 99 I f9f#9t9 99 9^91 TO 

9t% TOt9R 99 m I ’fTtn-f9«r‘l <TOtci tffC9^ 

TO9 9tf99 tfl9tl9^ 9^91 99 '^9* TO 

«ra!9#m ^^9 t99i <«r9tl9^ 991 ^n^drtiwsf 9t^c9R mw 
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’fit*? ^ i -sfc^tik ^#3 nrtn-1^‘i («rt^ 
12% ^csitf^fl ^ ^t^c^sR) ^3;«nr 

^51 ^ ^jtoitPnn 

*ftC55 I ^ <Ttr^' »rWWT 

’fTt»f-f^«f^ *Tf^ ’T!^ ^ I 

'5^5[ ^"stn^ *Tt^c^T^r c*rN TO'f^ 

^t»T (CO+Ha) <si^K 

c«rtf«^t^ »nii:»Rr (CO+Na ) 'Q 

^c^tc«rR< t^^«l ^ I 

Q. 95. Explain the principle involved in the use of ammonia 
in ice-making machinery and in refrigerator. 

[ c^tlpwtc^^c^ WtCSltf^Tl #rt% ^Tt^Tl ^’SI I ] 

Ana. >it<f1^«i 

®rf^ti?rr 5t®f f?m 'SiTt!:Tl‘^i(t!r *tf^®f'® ^ i '3^ 

%ST c"ft^<( 'srTttsrt^t^ ^*firl3ri 

—33® srt%t ^ I ^^5r3t^ 

^1 n^yi : 

stt «fcatc^ «f><c5r 'mm *ff^«iv5 

3(«rr %1 m^ ^csdf^^l i 'sirtrsrtf^imr 

•ft’a ^NQ^f's %s5r r®f ^?rl ^ i 

Br^t«ric<^ *2rtc^ i ^n:«fT ^ 

^rcsfj 'Si^-'®^1 c5Wt*ri ^jIn^ ‘<ti:5ir i ^tortt^ 
5fC5T TO ^ vfi^^ ^5t?t3tt? ?rh?t^ ^’s 1 ^csji 

arcsR frc5 ^rt? 

W %i ^ ^ I 
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^ c^l'sr^ ^'OT* 

^ C?f^sf1i^to (refrigerator) -^Vi I afspwfC^bC^ %^»r5l 

«rgf ifir i I?-!? i 

Q. 96. What are ammonium salts ? What are their general 
properties / Describe the preparation and mention the uses 
(H. S. 1966) of some important ammonium compounds How are 
the ammonium salts detected ? 

[ 7 »rr«ft^«i 7 

7 ] 

Ana «ljtwtf«rat31 WR^rrf^^n I Ti^ 

«R«I I '»iTR?rtf^«1 ^ 5t3^«tsfcy \ 

NHs+HC 1 = NH4C1 I ( csFWt^ ): 2.NH* + H^S04=* 

(NH 4 ) 2 S 04 ( I 

^rtcsiimt^i Wtjfil mw\ «tc^ ^pyiy^%f r 

NH 4 +'sitM w 

\V[ \ NH4Cljp:iNH4+4 Cl- , (NH4\S04?=^2NH/ + S0% 
Jlf^R'aRnir I^?I1 NH^Cl+NaOH 

^NaCl+H^O+NHs I ®l^«l 

«I®R^ ftc^Jtfar® ( decompose )^ 

*a^ (dissociate)^! NH^NOj-N^O 

+ 2H^O i NH4C1?±NH3 -i HCl 1 

WrtCiit&I'Rl afcifT sijR?rti^Kt3I ^arntf^t^r 

^jimif^i^ =itttS^ si^i 1 «im«T^in H 2 SO 4 , 

HCl, HNOj ^ ^\fsi I 

^fw—(i) «iTtwtfimm (crp«»a 
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__ m 

CaS0*2H,0) vm 'e 

’fit*! «Rtf^ ^Rcaf 'srrtcsrtf^^rt^ ^rtnc^l?'« ^jt9Tf»nit^ 

^Ttl^(tf^5t>( art^IC^FC^^ 

*ft'«ll1 ^ I 

CaS04+2NH3+C0^ + Ha0*CaC03 + (NH*)aS04 

r 

Ui) «cjtCTtl^3itsr ( 3 Pt^^ — mi^ 

c»rft»^l5| c3Ft3t^« oitfsstsf ^ 

^1 (NH4),S.044-2NaCl = NaiS0*+2SH*Cn 

c^-ar^ 'siTtc^itf^irt^r ^ i •>s^: 

5Rn-f^i?r^c*i ^Ttwtfinrt’r cjrtst^s i 

(iii) ^5rrtC5rff%r*r irfe^—^uirsrrf^^i'nsf 'o 

feiff ^cn 'q 

fRr{anft?t5r(NHj*S0. + 2 NaN 0 ,-Na,S 04 + 

2NH4NO* I c^«?itm*t 

^ ^ I c^srtPf^ ^1 ^ir i 

•f?l< »rtir ^ 

*RtW^*|—(») 3R‘tt^ PttSI ^ f!t ^ *«9 

>#151^ ’Pififni ’^csitf^fl »tTt>r ^<3 153—vii^ niti3 HCl-fi^ 
▼13531»iw 3f3l»t»ItWl 3=1 «t3l3 33 1 (ii) ▼IlCJItf^ W 

CT>Prt3-»3M3 3ft« 3131^13Cf3 ▼3;r3Pt ^*13 TO I 
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Q. 97. Describe, with short notes and equations, what 
happens when ammonium hydroxide is gradually added to the 
following salt solutions :— 

Ferric chloride, Aluminium sulphate. Copper sulphate, Zinc 
sulphate. Magnesium sulphate. 

Alls, (i) 

'srjtrsrrf^^tsi csFtat^ 

^ I FeCl,+ 3 NH 40 H=Fc( 0 H )3 +3NH*Cl. 

(ii) »rtn ^tc^n ^ 

Al2(S04)3+6NH40H=2Al(0H)s+3CNH4)« 

SO4’ I ; 

(iii) <3im *it9ic¥c^ »rtJfi \ ^f^tw 

’ll? ^ ^ I 2 CuS04+2NH40H= 
CuS 04 Cu( 0 H).+(NH 4 ) 2 S 04 ; CuS 04 ,Cu( 0 H), + (NH 4 )iS 04 -f 

6NIi40H«2[Cu(NH3 4]S04+8Ha0. 

(iv) »rtTr1 ZnS 04 + 2 NH 40 H«= 

ZnCOH)* + (NH 4 )S 04 I «l©sr 91^*1. t«K¥ 

[ Zn(NHB) 4 ]S 04 ^^*tn arfr^ ^ l 

(v) »ii?i 

^ I MgS04-f-2NH40H-Mg(0H)2 + (NH4)2S04 « 

Q. 98. State, with equations what happens when— 

(t) ammonia burns in oxygen, (ii) a mixture of ammonia and 
air is passed over heated platinum gauze, (iii) ammonia gas is 
passed over heated cupric oxide (H.S. 1970), (iv) ammonia reacts 
wi^ cidorine (H.S. 70), (v) ammonia is passed over heated sodium 
(H.S« 1970, ^2) and the resulting product treated with water, 
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<vi) ammonia and carbon dioxide are passed into a suspension of 
gypsum in water, (vii) the gas obtained by heating ammonium 
nitrite is led into a tube containing red-hot magnesium ; the 
product is then treated with water, (viii) a mixture of ammonium 
chloride and sodium nitrite is heated, (ix) ammonia gas is 
separately passed into water and sulphuric acid, (x) ammonium 
chlorine is heated (1971), (xi) ammonium nitrate is heated U971). 

Ans. (i) 92 (b) (i) Of^i I (ii) 

(ii) I (iii) (iii) I ^rfortf^ 

?rf|c 5 ic«rc*i I (iv) ^ ( 2 (OT (iv) i (v) 

(v) ofV I « 

NaNHa+HaO«NHs-l-NaOH I (vi) 96 
-R* I (vii) 38 ^•s 

CTf«f I (viii) 38 

iffeltCifOT Cf<f I (ix) ^fCsltR^il 

?ni I NH5+Ha0=^NH40H i 
^tcsrtfen wtcsrtf^irt 

2 NH 3 +H 2 S 04 «(NH*)aS 04 I (x) ^tCJTfRritsr 

NH 4 Cl=NHs-bHCI (xi) sTt^cfl? 

'« ^ I NH 4 NO 3 =N20-b2HaO I 

Q. 99. (a) How is nitric acid prepared in the laboratory ? 
[H.S. 1950 (Comp ); *63 (Comp.) j 1965 j ’67 (Comp) 5 70(Comp.)] 
(b) State its important properties and uses. 

[ sni^t^ftflrs ’f?! ^ 

« ^ I ] 

Ans, (a) israf% t ntl T WtPtW? C>ltt^ 

•itfRwrt »fi»t Ffrt^tSttca F wrtfiw «»* ¥« i 



234 


HIGHER SECONDARY CHEMISTRY COMPANION 


NaNO,+H,SO^«NaHSO*4-HNOs; KNO,+H,S 04 -B:HS 04 
+ HNO, t 

>0 



y6 STs fFH—^ •an Pis 

«rt^ 200''C -5^ 1 ^5it^ 5Jt?ir!R w «rcTi 

SJ|35| ’TTllI <*rtc^ 

^ Rfq ST^I I «ir^tc<| 

tflOT 3 ?[|51 ^^5, ^cjjf ;^ref^ ^ I ^ 

'BlfTf^C^'«f5T ^ srt^cJtClR «1^- 

^[c^ 01^^ ^?rt^ I ?(r5 wtf*im 

^-31 vs-^ wt%« Tti 

U[^«rt^tR «f^tf^ ^ I ^rtR« *tt«^i » 

(b) «rl^^ ^“4—(i) ^ 

*lft< 1521 cn c^u \ 

(ii) vii^-vr?tii '^trtftv, if^hr^w itfti 

I HNO.,=*H^+N0#“ I 

»fm ^9 f^ asTtl 'S «fn ^^14 I HNOj+KOH' 

«KNO»4^HtOl >6 W ^Wjt «T^- 

Na^CO,+2HNO^«CO,+2NaNO,+H*Ol 
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nf 

<iii) ^?Nstc*r ^9r, 5(t^tStr«f5r 'e 

^ I 4HN03=2H20+4N0a + 0a I 

(iv) ^91 

5 TOT I \jS^ 9$TrtC^ I 

C+4HN08 —C0^+4N02+2H^0 1 ^n 

wtR^ S+bHNOs^HaSO^ + eNO, 

-♦- 2 H 201 

(v) ^lft5T Im *19K »Pv"ncH 

I (vi) «ft^ »I^9! <ft^ { C»f,^, ?flft5fla( fiTff^ 

<rlV®) ^rtfnw *iR^ Rftni *fR*t^ ^ 

Rf%9 'Q '®TJtC5ftR9l I 4fC^'4ff5 Cf'Q^l 

5t<iTI ^^'sntRc^, Cu+4HNOi==Cu'NOj3+2NOa + 

ZH^Oi Zn+4HN0,=ZQ(N03), + 2N02 4 2H,0 I >q 

’rtp«0tRc«, 3Cu+8HN0i=3Cu(N0j2+4H20+2N0| >« 

4Zn+10HNO,==4Zii,NO3)2+3H2O+NH^NOj I 
-(i) 5iRcttR>itR5r, «rTtR«, T. N. T. 

(ii) f(%5[ Ts, cfizniuR <sr?f«c3, 

Uii) (iv) 

^ I 

Q. 100. Describe experiments to show that— 

(a) nitric acid is an oxidising agent. 

(b) nitric acid contains nitrogen, hydrogen and oxygen. 

[(a) (b) ^rtfw 

iiRlJtCiR, 'e cif^'e I ] 

Ana. (a) (i) (flowers of sulphur) 'fi 

Rat*! ^1 ^ I c^'hii i^e?ri Vi 

^4 ntfkm vm »i4L ^ i *fR8K^irt^" 
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'« C3Ft?lt^^ *i1»rl 

^V?\ I < 

■*rf»»^'t^ 'srit^ ^1 

‘»r*^5Eit9f) cii^ in:ai^ ! 2 HN 03 =- 

iHa0+2N0+3,0 ^ S+S.O-SOs ^ S03+H20=H3S04 ^ H^SO* 
+BaCla=-BaS04+2HCl I (ii) 
fi^l^ is[^*i 3\'«Tn I 

f^"ttlc»i *^t^1 ^1 I 

^ jy^«i ’ft? 

^ 

■ »lt31C^ ^1% (t^N^I c^r'=«n- < 

'^r5+3-^^f%) «ft^*l I 2HN0 s4‘3H2S04"*“ 

6FeS04=3Fe2(S04)3+2N0+4H.^0 I miH COTt»tM^tt'S 

1^"rt|csT ^5T Ai^ I c?pfif^ w*r^ 'sr^'^ 

w I 

(b) ^ Tf3ii-Wc^^ ^ 

''»rrt1^ c^t^l c^t^l c?p%^ Tr*rtft '<cf^ 

<1^ ( sfjt^f *tTt-5M f^i 'T^ ^ fif^i 

U-sT^ft f^sj-fcsf '<^t5T 

I 4W U'5?i:9T C5J <tft^ «f5ri 

m I «?r^ ^tc^tcBrsf «(tc^ ^a\ t^:\ srt^ «irrf^ 
I 'aiJtf*!!:® I 

#lrt u-TO ’fm *ft^i ^ ^<*9 ^' 

u-ifC5i?f cn’? «}t« fffi c^ ’tm i?i 
.^ii^ ^ 

9icifT5 ^9T ^’^Jt*^ 

$im ^ t?^i ^ftI^ fn^ ’tjt^ tt?[i 
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’TTtn-Ht^cttC^sr, ?|fW ^TH 

« tics( ^Vi I 4HN0s=4N0a+2H20+02 I 

^^c^c8f?r'«I 

Q. 101. Describe the manufacture of nitric acid from chile-^ 
salt petre. [ H, S. 1964 ] 

Ans. ( C»ltf®?lt5r ) ’Tfs 'Sfltf^C^^' 

»if&T5 •ftf^'3 I 

wp\\^ RfeR'« nt? ^rtRc®^ 

( 3 ; 2 I ^\m giT.. 

FtSffc-^ aco-aso'c '• 

^t^5rt®tTF I c»itf^^5( vQ ^rtRm Rfert?'‘ 



sntt^ '■rrtR^, c^if®?(t5r i SNaNOa... 

+2HaS04 = Na2S04+NaHS04+3HN08 I 

3^Rin C3l'R-*tlT« m <«rtet ^'\ I 
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irrtn nt^ ^ 

Itftf tanatft ( condensers) I 

%5»1 TOT ^tRl I ^fn« ?t*n *!l^ 'R ^5^ 

*nrtc< ^ '5r?if%^ «5ft?^ *rrt3r ’ft? 

wtRv ^ I ’frtn '« ^ 

^aitr^T i W!p»OT 

^ MR l![^ lil?^ f^RTMRir R ?l1^rijtR^ Ml^-MPSt^ 

MC?l 1R I ss^wen 

3it *(tx3r 1 

Q. 102.^ Describe how nitric acid is manufactured by catalytio 
oxidation of ammonia. [ H.S. 1966 (Comp.) ; 1972 1 

[ »lt?trOT MJtRtf^^l Mtf^^ fH«I^ Ml 

t^mn 'ST®^ "^^1 ^ I ] 

Or, 

State the conditions necessary for conversion of ammonia to 
nitric acid on a largo scale. [H. S. 1964, *66, *69, ’69 (Comp.)i 

Ana. -smstput^ <^1^*1 ^ 

wfircsR I 4NH,4- 

50a=4N04 6H4 0+^^i) 'srwlHt^ 

^1 2NO+Og=2N02 I MR c’^fr^ 

«iTtf^iM ^1 9ir I 2N0a4H;40=HN03+HN08 i 

3HN02*HN03 + 2N04H,0 i 

fsii^ 

^ I 
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^ 750X—930*0 ^ I 

^•f-CTt#!’ w *ic^ f^fajitil-^f"5 nt^TW f^pFirtft 

\ drift's 

irrlSf 1 «fTt»T (sitWtc^ 

fifars ), ( oxidising tower ) 

^ I «1^- 

«Sie^ 



88 srvf&n—■anTc’itPniTsi sfT?*i m\fmn f-mst^rs 

• ’^R^rt^c^ «rtf^T5 ^ I ^ ^-^-.^tir ]^f cTiiil^-’j< vewt 

?tc^ nfs^ wn c*itR^ iTit$ f ^ t 

5ll3i1 «tt« 50% I 

«rtii 19% ’srTtwit^m 15^1 1 

63t 'stTtf^ *tf?*r^ 

i,93;i I 

Q. 103. (a) WhM are nitrates? How are are they generally 
prepared ? 

(b) What Is the effect of heat on nitrate ? 

I ct H. S. 1996 (Comp.) ] 

(c) How is nitrate radical detected ? 

lti.6. ’68. *68 (Comp ), *70, *72 J 
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[ (a) sTi^d^ <2r^ ^ r 

<b) (c) 

^91 ^rl 

Ana (a) ^'4 vU^f^FtfNl (monobasic) 

^Jtf^ I Tr^9 9Ft9 C^ 9t9t 

tfff^tf^ C^ 99 srftcS^ 5T9«1 I 

fel 9t91 9t9t9'r^: sit^cS^ 9^91 ^ I l9fe(1 

cnC9 ^t99l ^9*1 C9^^tf9^ ^ ^9 ^«9n 

C?Mt95T tfftr^r f9«9i ^91 ^9 I 

Cu+4HN0s=-Cu(N0j),-*-2N02+2Hs0 ; 2 n 0 + 2 HN 03 = 
Zn(NOs)2-fH,Oi CaC 03 + 2 HN 0 »-Ca(N 0 jj)a+H 20 +C 0 a \ 
ai9«l »rtf1 91 9'fft5T 9ffe9f ( 91^5^ ft^T, CWt9 

), ^ J99%9 I 

(b) «r«t9--U) .9t39 ( C9t1^9t9 '6 

) 991--C^^, 9J*tt9, ^mfn9t9, t^N9f ^^tf? 91^9 9t^cS& ^tC99 
<(Wtl9 t9t9tt^'3 9^91 9l'®9 'Q '8(f%rBrpr 

I 2Pb(N03)2=2Pb0+4N02 + 02 ; 2Cu(NOs)2=2Cua 
+4N0a + 02 I 

(ii) C»!lf«9l9 '« *1^119119 9t|c5^—46 9* «tC^C99 (iv) C?9 I 
(iii) %1^19 «f9t9 91^51^^ '« «rf9fr9ft9 9l9*r® 99 I 

ft®rBl9 ^;*t9 f9Wltif'® 9^91 91^59 I93\'®t9, 'Q' 

'af%W9 ^^99 99 1 2AgN03=2AgN0a + 0a } 2AgNOa=2Ag+' 
2N04-08 I 

(iv) ^I9tf^9l9 ^^119 99 ^9?. 91^5T9 'a 

^*11 tC9 t NH4NOa=NaO+2HaO I 

»R|^9f9l*l—(i) 4J9pft «199^ 
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^ ( copper turnings ) 

t^nrlui nrt^ i i 

^r^i1 i KN0s + HsS 04 = 

KHSO^ + HNOs ; Cu+4HN0,.=Cu(N0,), + 2N02 + 2H*0 I 

(ii) ♦{Hvl ( Ring test )—ct^-fl^i:^ mm *i’S 

c^t4 »rt5i?:?-» m i f^l ^1? '=ntf^w 

’fl ?lf^i Ft^ii '« ^ 

( brown ring ) ^ I 

cmp\ ^1^1 ^ I 

mtn >it5Tc^;^^ i Fc(NO) SO* ^r<f i 

TtTf^tl KN0,+H,S04=-KHS0* + HN03 ; 2H:^0,+ 

3H2S0* + 6FeS0*-2N0+3Fe,(S0j5 + 4H,0 ; FcS 04 + N0= 

[ Fc(N0)S04 3 

Q. 104. Describe, with equations, the action of nitric acid on: 
Copper [ H. S. 1969, ’70 (Comp.) ] j Zinc ; Iron ; Magnesium. 

L* ^nt^, '«^rrtVcsjf^tcTi^ 

Ans. (i) ^ ^rtt^ •« f4t3R(tl 

«rtc^ ( Cu-b4HNO.,=Cu N0,)3 + 2H»0+2N0, I 

(ii) '« =itf^ ( 1: 1 ) f^4tl 

nTt^r ¥?nr i • ^ i 

3Cu+8HN0s=3Cu(N0,)a+4H30+2N0 I 

(iii) ^ <f4tf^ 

*« Jii^cSirifsi wi ^^nii ^ i 5 Cu+2hnOs- 

5CuO+H,0+N3 I 
16 
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Zn+4HN03=Zn(N03)a+2H20f2N0g. I 

(ii) 'e nt? (1:1) ^Tt^C^?r 
’fTt^ ^ I 

3Zn+ 8 HNO 3 « 3Zn(NO 3 ), + 4H*0+2NO. 

(iii) 'e @1^ 

^c?rrf^T3T ^ I 

4Zn+lOHNO 3 « 4Zn(NO 3 )a + 3H a O+NH 4 NO 3 . 

'srt^^R—u) «r^i^ m? ^1 f fuming) ^t^tf 'sottncs ’®(t^5i 

( passive ) ^ir vflTx '©'I C5ft^ *fts I 

1 w ^^1 'srt^ 

;ri \ 

(ii) 5tt? '«<2f*rt5i^: ^trtfr 

srftrttr^ ’fn»i ^ I Fe+6HN03=Fe(N05)3 + 

SHgO+SNOa. (iii) '6 ^tt%« « 

I 4Fe + lOHNO^ = 4 Fe(N 03 )a +3HaO 

+NH 4 NO 3 . 

Mg+2HN0s-Mg(N03)a+Ha 

Q. 105. Write a short note on—"action of nitric acid on 
metals’. 

[ «ft^ f^1 I ] 

Ans. C’ft^, ?frf&5rt3(, 4T^ =rr^$’<p 

*lf^ Wf^ I ’ll? C5Tt^ 'Q 

^fiw (passive ) ^ I %5si ^ 9|^ 
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ftiT I \V^ ^tsr 

i fei’N 'sinl^^ 

'« *rf%5*rt^ Ert?f^ to i ‘iit 's??? 

(srrt’twliratcsf^ *11^ 

^?n ^Ttf=^m ^ftari, ^tn^nwi 

<2rf I ^UtnCSlfnillTSJ '6 

f^fell TO I Mg + 

2 HNO 3 = MgCNOa)^ + H 2 . 

C»f si’W ^ Tl^if 

'^zm I 

(1) ^ «(t^ <si^^ ’^^CStTO 9K 

t^«ftf^ TO I 

« 

'®lC*f’SFl C^% «(t^ CTO ( ) 

vfj^ sTs^tff I '« nt6 5(tt$<p f4?{^*r 

Zn + aHNOs «Zn(N 03)2 +2H 
2 HN 03 »Ha 0 + 2 N 0 , + 0 
2H + 0=H30 

ZnT4HNb3 -Zn'(NO^^ +"2H7b+2NOi 

sft^t^ ^^511 «rr^^ to i 

^nt<i'«sirf'^’tTB fen f^wi ^thti ^tir i 

3Cu+2HN03=Ha0+2N0+3Cu0 
3C uO+6fiNOa ^ 3H9 O 4- 3Cu(N 03 )a 
3Cu+8HN08 *= 3 Cu(N03)2 +2NO+4H.O 
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'o «rr^ 104 sr 

I ] 

Q. 106. Starting from nitric acid how would you obtain 

(i) nitrogen, (ii) nitric oxide, (H. S. 1964), (iii) nitrogen dioxide, 
(H. S. 1964), (iv) nitrous oxide, (v) ammonia, (vi) nitrogen 
trioxide, (vit) nitrogen pentoxide ? How may the compounds 

(ii) , (iii), (v), (vi), (vii) be converted back to nitric acid ? 

[ cf. H. S. 1965 1 

[ fec’t (i) (ii) 

(iii) (iv) (v) 

(vi) (vii) ? 

(ii), (iii), (v), (vi). (vii) f^^cn 

^ r ] 

Ans. (i) sr^ ftlfl 

^ I 

^*fT %i ^ I 

5Cu+2HNO 3 =5CuO+H ^ O+N1 

(ii) ?K^»l-^R5r 'e ^ 

ffi1 5Ttt%nt6 (1:1) 

’fjtn ^ I ^cf^f 

tif^l »rrt< c»fc^ nrrn «fc»nr 

i5?l I 3 Cu+8HN0s*-3Cu(N 03)4 + 4H,04'2N0 I 
wtf^ ^*ft^ I 

(iii) »Tf^ ?rti> 

f w twi *rMi ^ 

4i:fir ^ I Cu+4HN0s«Cu(N03)a+2H^0+2N08 I 

'4’Hfer srttfij 4f NO.-ca i 
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I C3FW^« ^1 

^1 

2HNO 3 +4SnCl, + 8HC1 - 4SnCl4+5H ^ O+N » O 

(v) c*rff^t5( 

I ar^t«i ^ftT5 c»i1^ '« 

W1K^ 'TNI 

^1 T^Vi I HNOa+NaOH^NaNOs+HgO j 

NaNOa+4Zn + 7NaOH -= 4Na*ZnOa + NH 3 + 2H^ O. 

']0 (vi) ^^\^ (60%) *rtt^^ 

t^5f fl|3^C4 51%tlC«R tt^- 

I As,0s+2HN03=As205+N203+H20. 

(vii) -jft? »l^?n ^^tr® 

f^*! k I %® 5 T ^^1 ^ I m 

(3C°C) niff's ^fkm 5?t^tStc«R 

1 2 HNO 3 + PaOs = 2 HP 03 H-NsOb. 

m\ ( 

102, 238 ) I srftt^ «ot^« 

^ i NgOg + HaO — 2 HNO 3 . 

I 

; NaOa ^ vSl^l 

f^t^1 w I vfl^wgr 

‘ NaOs-C^ ( anhydride ) ^5^ ^ I NsObH- 

H2O-2HNO3. ] 

Q. 107. Describe briefly the nitrogen-cycle in nature. 

[ ^<5f1 ^ I ] [H* S. 1964 (Comp.)J 
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Or, 

Discuss—''Nitrogen of air is constantly used up by living 
beings but still its proportion in air remains almost constant. 

«(T5 r ] 

Ans. c2lt^ 'e ^flTf ^ C2Jtft57 

I ‘iit c^rt^JT I «fl% ^f%c«nr 

(leguminous plants) “<ri^3 ^ ^ «lt% 

®f7c^ 5711 

( nodules ) wcw ( bacteria ) I 

4t^^r3 at^Jlxwsr 

m I 5TttiStc^s7 »Jn'S 7^ i 

3rt^5rsc«i TO 57tttSlw=T '«rf%c^OT 

»}^nrtr<f ^tl'® i Ng+Os=2NO i 

4t\^ i 2N04 Og 

=2NOg I TO srr^cttCBf57 C^lW ^^1 ’«fTtf^®- 

TO ^rrfec^ *tu5 5itf&^ Wc<^ '5(Tf^^ aim 

W«l I 3N02+H20=2HN03+N0 I HN03 4’Pt^~>J?m 

l Sitfe att^T sifeS^ C»t1^«l C?C^^ TO7 C*{tfe57 

^ TO I t2ft% ^?ri c^itSsf »7‘<sf^ i 

«f1% «rt%?i ^ 7 ^* 1 , <st^®i 

< 

C(2ft^ »lv»2f^ TO I TO^fe 

sntcttCWC^nf 4f537t«j Cl7#r^ I f'« 

*lfK5T C-SltfesT «7TtC’ilt^^1 ^ ^17 I 

(nitrosofying) «tTO 

( ntefying ) RttrlT:^ urtfil'S i 
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^1%? (denitrify¬ 
ing ) ^ ^ I 

i«r|l4s- I 

Q. 108. Write notes on—(a) Aqua regia, [ H. S. 1969 ; 
’70 (Comp.) ] (b) Faming nitric acid, (c) Nitrous oxide. 

[ H. S. 1960 (Comp.) ] 

[ (a)~^?l^tw, (b) |33lll5it^T ^Ttr»l^, 

(c) ?1 I ] 

Ans. *(a) ^5i|Rft5f--<il^ ^'(¥557 ^tis ^Ttf>l^ ^ 

’It? ^ttc^RFtfl'-^ '®(Ttf^t^?r ^r<1w ( aqua regia ) ^ I 

c^ft^ 'Q ?itf5^t¥ ^Hir^ ’iti:? i 'siTtf^ic^ 

CJTlftM CIFtf^CK'Sr «f3r ^ ^ I 

3HCH-HN0.=N0Cl-b2Cl4.2H*0 I 

(b) ’ft? 5=rflS^ ^1 

f^“rt^¥l ^tf%^ ( fuming.) 

I ^^t^^ (Na04, NaO) 

’TtC^ 1 ^ ^ ^ C^ I 

(c) JPtC^ 's^JtOltf^^t^ 5{tlct^ 

*rt^*rtc5i ( 200 ®c-v£ 1¥ sit^ltn ^’st^® n7t»i ^ i 

«R ^’t*Tt^'l ’fTt*i'^tC¥ ^ I ^trsftf^^tar 

^tC¥ff^^t¥ 'Q C»ltf«^ll!l 5(ttc5i:^^ fta!f«| 

51 Jt^ *lt'«.’ai ^ I t^t^ ^jti:^t^^t5r 

c^tf^t^r ^ I ^4¥n¥ ^Ttc’itt^^t^ 5(tkS^ 'sr^^tt^ 

'Q BfC»i ^ I 

(NH4)2S04+2NaN0s=-2NH4N0>+NaaS04 ; 

NH4NO s « Na O+2HaO. 
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^sr (Sf^i irtfn^ ^cv¥ i 
(laughing gas) I «f%t »fTtC^ tt*! <21^*1 

*ftC^ I '^C!ft2l5tC^^r *Plf ^lEBtif 
’(Tt*T ( anaesthetic) lC*f ® I 

Additional Questions with hints on answers 

CHAPTER IX 

1. What happens when cono. nitric aoli is dropped on ■t''ODgly heatel pamioe 
stone ? [ H. 6. 19S0 (Oomp.) ] 

[ Ana. lOO (b) 3^ Oftf | ] 

3. State the conditions in which ammonia can be oxidised to liitrio oxide or 
nitric acid. [ H, S. iWdS ] 

[ Ans. 102 31? <2rcrf^j OW 11 

3. Nitric acid ehowt the properties both of an aoid and of an oxidising agent. 

Illustrate. Or. Gire one example each of the reaetloos at mitiic add as an aoid, 
as an oxidising agsnt. [ H. 8,196A J 

[ Ans. 99 3i? 100 (a) m m I ] 

4, How are nitric oxide and nitrogen dioxide relatid to nitric acid ? How are 
they obtained from nitric acid ? What is the nee of nitrous oxide ? 

[ Ins. lOf 3i? *.‘1^? 101 (o) 31? «rc<rti? cw^ i j 

6. What is the brown ring test for a nitrats ? Explain the resetiou. 

[ Q. lOJ (c) ] 

6. What are the conditions in which ammonia mav he manufactured frem Its 

elements f (Beasons for these conditions are not teq^aired.) [ H. S. 1963 ] 

f Ans. 9i m 11 

7. Show that ammonia acts as a reducing agent at high temperature. 

[ Ans. 93 (t) 3^? 9% m «0tCTr^ I «(Ctl (ui) Ws^ m 1 

8. Show how fen oould obtain from nitric acid or any suitable salt of it— 

(a) oxygen, (b) ni kcogeu p iroxide. Qire one example each of its oxldisine 
Mtion en (a) a non.-m«tal, (h) a cempound. ' [ H. B. 1943 (Comp.) j 

[ Ans. smfn® f'^rs-ioo (b) m er.vm i car® 92 m ; 

46 3f? ATcirf^cii (T) 'Si-.l—«(fi:of3r« ww i ] 

9. ♦fdl’TRtn 31^*1 fjiffi ^f?nr fr?«ifw nr*rf^ ^iTfns jRcrliit 

Tlft^ intn 1 *^ I ^ ntti ? 

^ 3Ff?iffi w9 fjif' nfm irr« i 

fW qSTFl 31^*1 JT^ Ts\^ I [ H. S. 19T1 j 

f ^rtn? 3tt?c|t£:9f*T nra i Q» loj (o)-4w ^ 

efDtPif^sau) onci] 
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Phosphorus and its compounds 

[ ■« ^ 51 ? ] 

Q. 109. fa) What are the sources of phosphorus ? (b) What 
arc (i) bone black, and (ii) bone ash ? [ H. S. 1962 ] 

C(a) (b) 

f% y ] 

(i) ( Phosphorite ), Ca 5 (P 04 )a ; (ii) C^P'nr-wW^'ftt 

( Chlor-apatite ), 3 Ca 5 (P 04 ) 2 , CaCla j (iii) ( Fluor- 

apatitc ), 3Ca3(PO*)2, CaF* I «rt%^ sjctfr 

58 I 

(b) '« 

^trr< ^tJ^tgr i ^fki< 

^ ^ I ^^:*nr 

'-^^1 *!Tft*>f ^ I 

«tt'Q^l Ttn 

( bone charcoal ) ^1 ( bone black ) i 

vfi^s R(tc^ I c^i^f-?rrt^' ^1 

( hone ash ) ^ I ait^ 'Sftt^ 

^?f AiZ^ I 

[ fjt^ '8(^ VWB I W 

t^Rpi ’fra 'ST®'® ^’a I 

I ] 
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Q. 110. How is white phosphorus manufactured from— 

(a) a mineral containing calcium phosphate. 

[ H. S, 1961, ’63 (Comp.), ’64, '71 j 
fb) bone ash ? ^ [ H. S. 1962 : ’69. ’70 (Comp.) ] 

[ (a) vS^t; (^b) ^1%-^ 

Ans. 5rtTfl s 

(a". 3rl 

^ (1200’’C—1500‘C') 

Ca3(P0*)4+3Si0a=3CaSi03+P,05 j 2P,Oa + 10C=P4 + 10CO 

f%«f1 ( electric arc ) ^C5'<r fe^’ C^rt^l 

^f( carbon electrode) I me-tWT ^tn 

{1200®C“1500®C ^ I ( ^<!n, 

)» ( ^Tf% ) 'O 

C5t« ( hopper )-4?r W f^1 ^tf^Tl (screw conveyer 

»it^''n:^T ^rc»]T -siW i 

^ ^1*1^351^ (1200'’C ) wt^f^irtsf ■'^ 

'8 ^ I 

( 1500®C ) 

^■^1 ^c^rr ^C4*i i «n:®i’a =^=1 ntirt 
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^ Bt%gt 

I ffr^ 

( slag hole ) f^1 i 



*Ttffi 5n:«fT ^ I 

^tf^tsf '«^Ttf^ 

■< 8 ^ ‘il^v 1 ^ to I 

5t*t "sut*!^ 5t3p5t^ ( chamois leather ) 

C^t& C^ I *it5f1 

>ii?i mm ^t^t m i 

(b) '5rf%-'s^ (fii^ir <2r®rt^T)--^t^-^’?(-^<fl 

^Ttt^® ( 60% ) f^»ilt?l ^ 'sntt^^ 

m I Cas(P04)s + 3HaS04 *®3CaS044“2H8P04 
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^tn-<4rC9tC’t ’Of 

v£i^ Of ’tr^ ^fgic^ ^"hl "STtc*! 

mm 3ic«fj |fi ftSsT »ftfi m I H 3 P 04 «hp 03 + 

H»0 j 4HPO, + 12C=P^+2H, + 12CO i 

Q. 111. (a) How is red phosphorus prepared from white 
phosphorus ? | H. S. 1960, 1961, 1963 (Comp.), ’67 (Comp.), 71 I 

C (a) 5itTfi ffff ] 

(b) How is red phosphorus converted into white phosphorus ? 

[ H. S. 1964, ’67 (Comp.) 1 

[ (b) sT'M ffWC’T 5lt?1 ] 

(c) Compare the physical and chemical properties of white 

phosphorus and red phosphorus. [ H. S. 1954, 1969 ] 

{(c) ^t?l ^^1*1sjt^f f^tOT ^ m il 

(d) State the uses of two forms of phosphorus. 

[(d) ^^ mi] 

Ans. (a) intwl ffllPT 

C5i\^-nttaf (Tl, JTt^ciflr^ ftf c^t^i Wm 

W) *itwl 5F3)[5??rt>i 250*C *1% ^ l 

’Tpqt^ *ffi3it<i m) m i »itn 

f^ m I 

JltJfl P-^sft®! P+Q calorics i fN1 

ff ^itfl ^tn m i ^^*121 

>rt?i 

c»rtf 1 TO«i f^ I ’Ttr! f 

^ ^^3tn ff5i)Jt-sr ^ ^ ft^1 c*f\^ 

¥%tt ^ w 1 m i 
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(b) 

5fjtc»i^ xc^fT s^o^c 1 ^.n I 

>ftwi I 

(c) ^ »ft9i ws^^tcm ^ ^n^n s 

»ftin ^jsiTV^tM »rf»f V5*f»fff>r 

(i) ’TtHi «n^ (U CSfU^’t STt^f 

^f’Jif^*tfe ^'15=1 I *1 «1»f^(t^t?f ’tfT'T! 

«Tt^t «'ff3?. ’Fi^Ktc’t 

(ii) »rfwl ^^ittc^nt i'8i, (ii) 5ri^ ^^rwicjni 2 * 20 . 

41 -rc, |»R-tf 3 fi*o I (soo^c-000=0), 280=0 \ 

(iii) JTUft ! (’-i^i) *rt^ f^tV 1 

(It) JITirl afC>T '«Hrr?J, (iv) *rrsT afCST'S «tt- 

wt^.;>rr»i^t^i:« aft^i i >rt»iTi^c® «rrf^i i 

(t) m ^30*C (t) 

c-^T^fTrarrc^ 5?«f^} ’rt<(t?*t »pv"nM ^t%n tei 

3Tiw f^s\ ^ ^11 360=0 Ttips 

I ^flCiT ip^'R C*f‘^T^|( I 

■'^♦tw ff I P 4 + 50a «aPaO«. 

P 4 + SOa«« 2 P.O ,5 

(tI) »!t?i crifipn jr^-nc*^ (tI) ?if|r?i iTt»r cjtf^pni 

iffirel ®tSfi '« c*f^lOTit^® 5ff,« ?tr: « ct^^Tcrtm® ■^^*nr 

^^*t9 WVH\ P*-f eCla-iPOI, ; P*+ 

10 C 1 ,= 4 PC 1 b \ 

(ill) ^¥cnt«i Ti ^^nff (tJx) Tt¥c5Tt«i« •i^cjnr 

m ai^l*n fe51 ’f:TfTtc»njcwf4f3Fin^5rli 

« * 1=^1 §^*i!r p*+ 

3 N»OH+ 8 HaO-PH 8 + BN»H.PO, 

(d) »it5i 
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(smoke-screen) mf ^ I 

'^9F I 

Q. 112. (a) Show that white phosphorus is much more active 
than red phosphorus. 

[ *!t?1 I 1 

(b) Why is white phosphorus stored under water ? 

[ H. S. 1969 ] 

[ ^ ? ] 

Ans. fa) »lt?1 ^%efST, C^tf^sT, 

^t*('« ^Pi^i I f¥f 5!t^ 

^[11 

(i) 5it«(T5*l ’Tt'fri i ^t*1^1^1 

TO ctf«n i 

' ^'*^1 

^t4^cs( 5t^i I 

^tTi I ^t- 

(ii) c3Ptf^ nrt»f-‘^< ^t5(c5^ 

I ^1?! 

CKt^^ ^<5.n^ I '« C*f^1-C3Ft^1^ I 

P4 + 6C4=4PCl3 i P4 + 10Cla = 4PCl5 

(iii) ^1 I 

*19 ^n.^?(t*i 99 1 

P4+6Ia«4PI,. 

^Pl ^^t*f 260*C CSFtfisi 41 

»lf^ C4f4^4tar ^^vs\t ^^1 TO I 
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C«f w\ I C*fI »l^f1 'Bft^^ 

■SfW I. 

Q. 113. How would you prove that white phosphorus and 
red phosphorus are allotropic modifications of the same ele¬ 
ment V 
* 

Ans. (i) nR5|t«i f^'s^ *rrifi 

^<r'N cir«n C5^ c^carl; 

i P4 + 502=-2Pa0ft I 
(ii) f^f^g »tPf1 5^1^t9r 

^1 4t^iT w 240‘’C ^it^i 

I -sTt^, ‘tf^'sit'l »ttin 

^>[¥^lTC>liI nf^5lTCT<( I 'ill ^ \5r^-^tt^ 

5fc?fr 550°C ^vi I ^f^csT 

I 'W5f c^ 

'srsrfff^' c^ »iT«fi ^ C5f\^ 

Rf%^ i 

Q. 114. Name the important oxides of phosphorus. How are 
they prepared ? What are their properties ? 

m ‘r ] 

Ans. (PaOa) 'Q i?.»P-ft|)^ 
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fihiRs—^ 

^ ^f%tirc=r if!R ^f^c*T ^ i 

P 4 + 3 O 3 - 2 P 2 O,. 

yftin w ^ «r^?r 

if It i 

^ «ftc^ i 

'srr?II%r® jacket) ^ ifsf ;50*0—60*0 'Sf^tf^^ 

3ft>i-^^ glass wool) c?«^i ’ 2 }tc^‘ I 3n:«(R 

f^l ^lt‘''>t^ * 1 ^ P^O:, Gift's 

^ vii;^ U-^r^is 5(:^r «?il 1 U-^ri^c?* srl^'t^ 

PftOs *tti:ar w^l ^ 1 ?rt>^ ^tSir PsOs 

«rtf%^ ^ti I 

^ n?t’f, ?3’8'C I 

Wit'S I wc^ I 

Pa 0 g + 3H20=2H»P03 i 

C^^t^C'5^ < 2 ^i}% (H, S. 1981 )~-m 

^ ^f%^iri:5T ?i!?r w^wt\^ cn*^’irft® ?>y i 
P 4 4-502«2P905 ! C^f ^t?r T5tT?C5 ^.IR ^ flUf >TtTt 

^ I c*i*firit^ ^1^1 cFirs? ^sTCfcn ^ I 

*rt^t9 P 2 O 3 «j|t?:^ c»i\i5'55tt9t^ ^tf^l 600*C-700”C 

^ i t^r® P^O., Gift's 

PaOg-v^ *ii^‘r^ I 

^4—*rtrl *rft<, 250’C-^ 

1^11 wm «ff« t? I 

WOTf ’fit'® wtf^ TOT I PtOi+HiO®* 

2 ifPCig I •utfici nft'M 5i[«i 
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Pi0fl+3Ha0=»2H3P04 I I 

c^ HaSO^ 'e HNO 3 «f5T 
^^*11 TO I h,S04+p,06=2hp 084S0» i 
2HN04+P*05«=2HP034N,0 s I ufar 

I 

Q. 115. How is ortliophosphoric acid prepared from 1 

(a) bone ash [H. S. 1983 (Comp ', *67, *69, *70 (Comp.)] 
(b^ red phosphorus 

(c) phosphorus pentoxide 

(d> a phosphatic mineral ? t H. S 1963 (comp.)] 

[ (a) (b) Sltsr (c) '« (d) 

Ans. (a) <21^1%— 

CTf'^ill ^e b0% ^Jt^«- 

|r5 I ^ttf^ ^ 

Cas(P04)2 + 3Hj.S04*=2HsP04+3CaS04 I ^ar^% 

( cake bed ) ^ | *ff^qp3 

I ^4'2JC?1C’f ’ft? 

(85% ^tf»t^, 17) I 

(b) ’ll? '« srt^l 

(Hf i «(t7 2tO"C *t^¥ ’ft? ^^1 

^ I ’ft? cs^c^^or ’ll? 

•«iTtt^c^ ^ '^tf<r51 ^1 I ’iti I 

P4+10HNOs+H2O«4H8PO4+5NO+5NO, 

(c) ^ipRrt»r wm PpHt^pif 

17 
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«nt1%« I Ps04+3H20*2HsP04. 

(b) ^f^sr 

) 'Q f^ar*tcs^ I 

c’l'^cr?® « «ft-«Twrtc« ^ i nrt’i-t^i %3«i 

wcna «fr?n cir«i[i i ’ifrtRv i 

Ca„(PO*)a 4- 3SiO^ =CaSiO j 4 P^O* 

2P2O5 + 10C-P4 + 10CO 

P 4 +loco+ ioo,- 2 p, 05 +loco, 

2P,0a+6H,0 = 4HsP0* 

Q. 116. (i) What is superphosphate of lime ? What are its 
ose ? [ H. S. 1953 ,Comp.), ’66 , ’67, *67 (comp.) ] 

(ii) What are arsenites and arsenates ? What are their 
ases 7 L H. S. 1963 (comp); 1956 ] 

f f> f¥ ? ] 

" Ans. (i) ^^isr ClSYtf 

«0tRw ( 60-70% «frrf>r¥) a?t^ 

^?l CaAP 04 )j+ 2 H^S 0 |, + 4H30- 

Ca(HaPOJ,+ 2 ;CaS 04 , 2 H^O /1 >(c?rr^rr^f^3tsr ^ ^rt^%Pr 

nA AiA I nHi>itc*i *n» 

m AU %TC^ ^51 AJA^ AA I 

MA\ 5Tt^$f 9?AtA 

*t\m] AtA I ^Ttmi »rtir f^^rtc^ 

wRv I 
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(ii) (HjAsOa) ^ I 

•T^W ^9^ ( pigment ) ?5C*t'« 

^ I cnif^rt 

'e car® "srrc^fiit^i? f ttc’^FCn^ ^^r?r ^1» 

^1f^c®^ (H3ASO4) *rt<rt^l 

^arPtcK, « a»jiwtlHW ^•I’ftci^r 

^ Q. 117. State, with eqaationa, what happens when— 

(a) White phosphorus is boiled with caustic soda solution. 

[ 1967 (Comp.): *71 ] 

(b) Red phosphorus is boiled with cone, nitric acid. 

[ 1967 (Comp.) ] 

(c) White phosphorus is added to cold copper sulphate 
solution. 

(d) A piece of phosphorus is put in contact with iodine 
crystals. 

(e) Phosphorus pentoxide is boiled with water. 

(f) Calcium phosphate is strongly heated with sulphuric acid 
and charcoal. 

Jg) Phosphoric acid is heated. [ H. S. 1970 (Comp.) ] 

'^Ana. (a) ?fJt^ c»it!®Tt^I ^ I 

P4+3NaOH+3H,0 « PHg+3NaH4PO, 

(b) atl$^ ^Ttfiw WtR® 

^rtfne® Wn ^ sit^tSTtcwir 

P4+10HNO3+H.O=4H3PO4+5NO+5NOa. 

(c) v’ttor ftitff® ^ 

-wjtRcf Vi I 

2 P+ 5 CUSO 4 +8H,0 - 5Cu 4- ?HaP 04 + 5 H,S 04 
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(d) 112 ftWttSC? (iii) Cf«t I (c) 114 PgOs-'^^ 

irt cif^n (f) iiojb) tffwrt^Y m i (g) cufet 

^Tr*r ^*TR i?:y i 

2 HsP 04 =H*P« 0 ,+H ,0 i H*P5^0T«2HP08+H,0; 
2HP03 = P208+H.0 

Q. 118. Compare the physical and chemical properties of 
nitrogen, phosphorus and arsenic. 

^ t ] 

Or, 

Discuss the statement:—“Nitrogen, phosphorus and arsenic 
belong to the same family.” 

*rrf^ I ^» 

%rficf vs^ Rttr^ ^^1^1 Ito 

cir«ui I 

tr4—(i) sit^cjfcsrir '« r\?i 

i (ii) srttcjtw 

I (iii) ifttcttcifsr '« >8 

i (iv) >ewj? 14, 

•nwtt-aRt^^ 7, 30*98, ^'Rjsrt^-sR'Kv 15, 

^BR 74’9, 33 l (v) 

^*1^1 '«rtR I sit^ttcBR «*1^5 (active) 5rt|c}tcBr=T—srr^“ 

CBIR^ ^ i*tc«*r I »i1fl 'e sitii 'sr^rtH i 

^<r ^FtRi 'e f^ik 

«*fwr 1 (vi) diW cutfr^ 1^ ^ •ft® 
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cfi\wm I (vii) '« 

^rWirpR? «r4—(i) sit^t^treR t^llR, 'srsr^ >ffer 

^5T ^ I ^ 1 ^ 

^ I 

(ii) ( Hydrides )—t^fif olW C^n 

^*1^ I NHr, N 9 H 4 (^t^WttiR, ) 

NgH ( ) I 

NHg fiff’tJt^f, ^ 531^, 3l1»f 

ti\^5it^f 3fc^ I N2H4 NsH \ PHa, 

PgH* PHj* 

art^. 

i AsHg ( ^fiR ) 5tTPT, I 

Uii) 'S ^%-Wlfir5 ( Oxides and Oxy-acids )—1^fe 

aVcai^ oq^Ptf^^ ^artC^I NaO, NO, N^sOg, Na04, NjOr 

—I 3ic«rr N.^O '6 NO tfW^ ^nrt^ 

N 2 O 3 , N^Oa, NaOj N 2 O 3 src9j ar^^ i!j ^1 

>© N 9 O 5 ^nr i N^O,+H 30 = 

2 HNO 2 J N 905 + H 30 = 2 HN 03 I N 9 O 4 IfCST 'S 

TOT I ^3^WtPr?r PaOa, PgO*, P 3 O 5 

I Pa Os PaOft 

TOT I Pa03+3Ha0«=2H3P08i Pa06 + 
3H20=2HsP04 I mm AsjOs ; AsaOa 

(iv) OFt^rt^ (Chlorides)~Hrtt$tlW?r?r OFt^lt^ NClg ( 

), PCls ( ^j9\) >6 pcis ( ^ 

cyf^t^ AsCls ("fftsf) 1 c3Ft?rt^«'f»f9f 
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( hydrolysed ) VI I NCla+SHjO-NHs-f 
3HOCli PC1 s+ 3H,0=3HQ+H3P0,; AsCl,+H.O?±AsOa 
+2HCI I 

(v) ( Sulphides )—srt^djtCirCST^ NaSj 

irtp srr^i P:eS5 i 

»rr9IVt^ As^Sa 'e As^Sa I 

(vi) ( Metallic compounds >— K\^ 

CnH I MgaNa, CaaPa, Na^As I ifsf 

I Mg3N2+6HaO=-3Mg;OH)*+2NH, ; CajP, 
+ 6HaO=3Ca{OH)a+2PH I 

Additional Questions with hints on answers 

CHAPTER X 

1 . Wh»t »ra thtrcftioni lor oonsidulog phoipboma »■» elitinlcil fttAlogn* 
ol nifcroscn T 

[ Am*. 118*1? ejIYUCii N a P-41 CW I ] 

f. Hew would jon oonvert whita phoiphoxna into red pboaphorua and 
Tloa-Taraa r [ Cf. H. B. 1964 (Comp.) J 

[ Ana. Ill (a) « (b) m etWtRl Cf^ I ] 

8. Starting from bona aih how wonid yon prepare phoiphoraa, phoiphoma 
iri-ozlde^ pbosphorna pentozide, orlho-pboEphorio a.id I 

[ Ana. no. 114,115 sf? W | ] 

4. Starting from white pbosphorna how would yon prepare (a) red phoephomi.. 
(b) phoaphorni pentozide and (o) ortho-phoaphorio acid f 

[ H. B. 1961 ]> 

[ Ana. 310 (a), 114,11 6 * 1 ? etrstt^l Cf^f 11 

6. What Bubatanca are formed when phoaphoma la (n) heated in air, (b 
heated with nltrlo acid ; what ia the lelationahip between the aubstanoea 
formed In the above two cares ? 

(Hinti—(•) « (b) ’•(JtPW PsO» 

I ii4sr. <iinrf%ir cw i) 
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Carbon and its oxides 

[ 'Q ] 

Q. 119. (a) What is meant by allotropy ? 

[ H. S. 1967, 70 (Comp.) ) 

(b) Give a Irlef account of the different allotropic forms of 

carbon and state their uses. [ H. S. 1965 ] 

[ (a) ? (b) 

tf[ ^ i ] 

Ans. U) ( allotropy )—CT 'fJI'T?! ’1ft< 

^*1 

( allotropy ) ^ I vn^ 

( allotropic modiHcations or allotropes ) I 
»ltWl 'e 9^■\w\ 

I dft^lU, 31^, 

*fin< ?ji*tc^ir I '«I 

(c) vs 

(?hi^ ) « i «in^'©f3i t?i j 

^(wood charcoal\ tfJtRf ( animal charcoal ), 

^»I1 (lamp black ), ( coke ), «fr.»r { gas carbon ) I 

^ fl^—C3it^3^, ?|%«l ^f^w\ ^ 

•ft^Ti ^11 I 

*nri< ^ I l^fei '« 'st’f I 

w fpi 

^ c»it1^lTsr ^1 ^ 

^ wtaplv TO I ftwt5?r ( Moissaa ) 
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^ws ?tc^5i i 

I 

^w*t yts'«*ft<n[ 

war'«TS[^«i war ^ i 

art^jft^—<5ft^t^l» ^w^:i *ft«ai 
Whr I <2ft^f^a <tfewa Sf^tcni ( Plumbago ) I f &3j e 
!2rw^ ^ I »2rt^l^^ ^cf^r 

1^5 I ^ ^®f 'e I wt»tcw 

W *t^ I 'W%WC5( ¥t^H 'Bt^-WWt^W ^ I 

jttr® 'e ( electrode )- 

WC*r, C«f^t*lC9R ^TO*r, ( lubricating ) %rtca 

arw® ^ I 

^f%*[ ^ 5^?r9ri *(?K 

M®r^^ic*tc9i(pq^al«rt:w,^^tew ^lw1ii-waw1 

^ I f6i^ ^1 ^ ’ft? ^Ttf^ w 

■|#?|-5RWl (sugar charcoal) «fW® wal I f^fw^ W 

«ftl^sp wr^^ftw—sftPfcjrc^ wcw ^tft W< 

iita ^T^ wte^ <*rfcw «rtRw WsW 

4c«i ( wmfnft*? Rf^« I ^tRw 

WTs^rtc^ r^tlc^fcsprR^ wrrRcw cnwtc^iiwt^ii 

WR^i <>ftcw WttwR IJtf (ivorp black ) ^cn I 

•rt®5r ( blood charcoal ) •ttwai ^ I 

wte^n ^ftiT •ff'K \ w 

w^i wc^wi wifiwi 

wwe^!wi wcw wfc^i ww w^v^rtt^ ^frtn cHt^«i 
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I »rtCf V<|^ tff^RTtC^ ( adsorption ) 

^ I ^trsT aH«rc^ ^ j 

n^»n^ <T?t< I ^^1 CuO, PbO, FcgOs, ZnO 

CuO+C«Cu4-CO J H 30 +C=Ha+ 

CO i COa-HC=2CO I 9ft5 ^1 ^ 

C 5 I ^ iftfi'® i C+2Hs,SO4=CO2 + 2SOa 

+ 2 H 2 O i C+4HN0.,-C02+4N024 2 H 2 O I m^cStWil 

»!f^^ ^55 ^t*i^it3rtif ^ ^’’TtTO 

•rtTHrsTtc^R*'® I C+2S=CS8 i 2C+Na=C2N9 i 

2C4-Ha=-CaHa I 

^its^^^rfsr, 'e «rtn^c«ti? *}f^ ^t^'® 

W I Ca+2C=CaC2 j SFe+C^FeiC | 

( filter ) 

(?nK^^n 1 ^ 1 1 «Jtf^ "sjsffi f5f^ cnt«R 

'5?n ^rtff 

*trt< ?!R l^-sf® ^ ^®9i *11131 s??! 

nt'Q'sl ■^Hr I ^rrf^ ^tcail ft»rtr^ 

1 ^ I 

c^ ^ *n®=? 

*t^ ctj ^f^i{ *fft< «Rt5l^ t«rtc^ C^ ^1 ^ I 

wt?r «rc*i‘>^tf® %53T cji »f^'«5?tc9ii 

nirH «nn i 

?nt^lfrc® >« 
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Q. 120. Deieribe experiments to show the use of chareoh 
lor absorbing gases and for removing undesirable colouring 
matter. 

Ans. ’fri^Ttf '<3 n?r< 

•ftnr I 

«rtc?^ linifT I c?<ri 

«ftCf I 

(ii) »it»i ^ 5?l®i TO*r?i »{f^ «ftfn^ ^'^=5 f^nt^n f^ 

^^911 1>9[^t3r cf^ lEiiir c^r n^2¥3 i 

cit^^l 1 ‘a^ •ffT'flfr 

^=51 ^ I 

(iii) Tf?t^Y ip^hr m:^ 

sTTf^H ctfeYl ^111 I 

«r^ 21^*11 *(?t< nt^l cniR's I 

Q. 121. How would you show that all the allotropes of 
e arbon are modifications of the same element ? 

[ ft%a a'tPi^ *nftc<^ 'S'W 

r ] 

Ana. Rf^ iR^*! w 

^ Iw’i ^fircifCir ¥fic9i vaf^ •fRat*! ^R«l ’tn^ ^^’l» 

ifl C+O^-^COa 1 
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•^^1 ^»l1^ ( sugar charcoal) ^'«Tl ^ I ^tT? 

Tt=i 

<2rtr« ^A ««r=T ^rt^iT ’*rtc^ i m^'% ^•nr «rr« 

fi I ’tit^ cntf^'3 \ 

'« 

ifisiti w^ I 

*fR^^ ’«rgrt^ ’^'*n, <sjw^®, «nftw'. 

c?^ ct; >i1c‘*K3f mt I 

m ^1^rv5 nir? c^, c^9\'^ •liitc^^ i 

Q, 122. (a) How is carbon dioxide prepared and coUectad* 

< • 

in the laboratory ? How is it purified ? 

L H. S. 1961 i 1966 i 71 (Comp.) ]. 
(b) Why is not dilute sulphuric acid used in its preparation ? 
(e) State the important properties and uses of carbon 
dioxide ? , [ H. S. 1961 ] 

[(a) (2t^ >6 *}-s5l^ 

(b) 

’8irrf»i’5 =n c^^r ? (c) ^^'hr «t*ftJr ^ 

I ] 

Ans. (a)(^^t^ «|W%—»lt«f1ir‘l 

vrtwc^ 

4fW3) ^ I 

CaCOs+2HCI»CaClsrf H,0+C0, 

■C' 
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^ ^ ^ I ?K“ 

^ ^5TC9i? «ft®T 

I <2rt^ 

^rt»r-«rtc^^ ^kj ^t^i ^ i ft^Rtsr 

( 1 : 1 ) 

5t«ii I 5R’"»n?f 

'5t^-'5(^« ^t\ ^5tfr 

40 =Kfi^-^«<( 5 ^.nii?® ^ ^ »tTfj-srtn 

^C^tC3Ftf^=^ ^ ^ 

’tTt»I c*itfet3l ar^<< ^5* ’Ttu 

f^^i 2Rtf^ ^^1 

^b) ^ «rjtf^^ t^lTl 

'^Tt9lt%?ltar ^9!t^ e if5 I CaCOg-f H^S04= 

CaSO^+HaO+CO* i *rr9!C^P^ ^«T <*^1 ^sfYt^ 

^lt:^C3l^ fe'Tsf m I 

*nc^ tti ^f^i ’fit^i ^«s*tt?5c ^ ^?ii ^ I 

wrtn^ ^f?c«T ^ 4i1fiil^^it5r opt^t^ ^ir 

(c) (i) ^ nri^ i 

(ii) Iti 'Btft «fc?n ^ y ht ^ =r 3 ^%—■Fr*f-«fnrh:«f arNr®i 

^•ftRI (iii) ft^ ^ «i9W 

jfk ’fitc*! 5(itTOt^1?( 'e ^ I 
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^1 2Mg+C02=2Mg0-fC I 

(iv) 'Q 

I COg + HaO^HaCOg I ^fetlcsT . ■^t^;T 

I 

(v) ^?d j c»rtf®irt^T 

»Tf^ C»rff«’5t’f ^ I 

c^tf^^tsr C»llt^t3l 2NaOH+ 

COa^NagCOg + HaO ; Na 8 C 034 .H, 0 +C 0 a= 2 NaHC 0 g l\^ 

gsr-wr*! c^®n ^ I 

jyr^j *ff?r*r^ to i to :^‘i ^ ^ i 

^t^T? 1 

^P{H CaCOHja+COa^^CaCOg+HsO; CaC08 + 

H20+C02 = Ca(HC03)2 j Ca(HC03)a=CaC03 + C0a+Ha0 I 

(vi) csftR^ ^1 

^1 COa+C=2CO i COa-J-Zn^ 

ZnO+CO I 

(vii) ^1%OT ^‘“f ( chlorophyll) ^ 

'« ^t%CefCS( TO I 

«r^ '«c»rtf®^t3( 

( refrigerent )>TO ^tJ^r ^“ 
'^tsf dry ice ) ^ I 

Q, 123. Describe experiments to illustrate the important 
properties of carbon dioxide. 

[ »rt^twr «*tfr*< ^ i ] 

. Ana. (i) «fm*wrw. W "W^l «K^- 
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^ \ f^1 ^5i11 ^ 

(ii) «i5TW suffcsr^^t^ ?fItn-WtCf 

'Q ^«*n9 I 2Mg+CO^=2MgO+C i 
«rf%^w5T ^ irtf^ diVs «t^-’»i^» 

¥llR f^«rtt^^ I im?F i 

(lii) (^1I:*i5*) ’tTt»T-9ftOT \w ^1^- 

%< nm-iri’i ^fi^ti ^»it^ iFi^f^ *[^t^ I Pfi »wt *r:i 

4*h:wr *ff9vr^ w«! r^»itl^l ffc^i ^91 

Rtf I «trt»i-wtc^ ^itftitci 1 

(iv) ■P|Tt»T-’l< Wla if^ Ft!^1 

^rrfN f^^l ^1 i ’^tir?i'?r «f«»t ’toi i 

•traiit^ «csT I 

(v) viiff 31^-fl^ PiW*! 3'^Ti 

int*i I P[!>^rtC5T< ^‘f I ^^'\\ 

«r«7hr 1 ^itfn« !5\*fR 

^1 COa + HjiO^HgCOa I 

?t»! ^ I ^^^*1 ^^C15 mtn ^ I 

9Frti^^ I 

(vi) *|Rl^lt< 51^91 

I c^«n ’rtf 1 

wcnf »t%5 TO I Ca OH)g-f-CO* 

«CaCOa +HgO i c^r>-fekf ^ 

¥ftii ^ *tfiiftf i[?f1 fti I rnt»rfffTf 
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CaC0j+H80+C0,«Ca(HC0s)3 I 
w^n ^ I c^t^H I 

^ I Ca(HCOa),-CaCOa 

+C03 4’Ha0 I 

(vii) ^'Ai{ «fTtn-«rt:T ^9^ oit«i ^ 

5ltf^!l1 ^1 

I ’rft*r-«rr‘3i& ^ i 

Tl ’tiJt’i ^t<il ’frl’T dtt^ n I ■ ^1^51 ^tjpf 

CO^+2NaOH=NatCO«+H*0 I 

Q. 124. How ^oald you determine the volumetric composition 
of carbon dioxide ? [ H. S. 1973 ] 

How would you prove that carbon dioxide contains its own 
volume of oxygen ? [ H. S. 1963 (Comp.) j 1967 ] 

[ ^t^*T »rsrfiraH 

cmt*! ? ] 

Ans. ( eudiometer ) 

ftlrt C^TT^ 

^ <2ic^n I «rti^ 

F|315 ( spoon ) «4?(^ 

1/ ‘^rtc^ i 

u-sfcsT^ ent^rv 

’ifftewii ^ *i'hi?-'35! ^11 ff N 

«titw ^rftlfhr ijr i[ii I ^l^vswWi "TO 
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^ «t^- 

^ I ^ Jn ^ ’TT^- 

^^»nil5r cw ^ ^«rl^^c5r^ 


' jm T^r -jnr 



415T? fsar—^t^iT «r4Y=nrtf2i^ 

c^ *fft^ ^ 5(t^ I ^'iTi'ssT '81%'^^^ 

mu I *fR3;t*i 'srfwcsR 

I V. c, c. V. c. c. 'srtc^ I 

Q. 125. How would you show that carbon dioxide contains 
(i) carbon. [ H. S. 1959 (Comp.) ] and (ii) its own volume of 
oxygen ? 

[ cn (i) (ii) f^«r mU 

?rtTOR ^ c?<rftc5i f ] 

Hm (i) n< 4^0 «m 
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f^i ^ I ??ST cin 9r% 

'8^JtR^ f^»!lt«1 ^tPTl n?K-^*n 'iT5f\^'3 

I »ft^tC^T 5Ff5l{i *1?t#«ft«f% '?l^ ^tlt^ 

’^fflcer c”*! nTt*t c^t^ilt^ ^nr i fS^f^ 5tit»f 

I ^tC5t1 *(?t<¥Tt'®Pl ^t^5T 

if5C5r?r 2Mg+C0a=2Mfi04C r 

(ii) 124 «fc?n^^ CTf«r I 

Q. 126. How is the composition of carbon dioxide by weight 
1 or gravimetric composition ) determined ? What are the pre¬ 
cautions taken to get accurate results ? [ H. S. 1964 i 1963 ] 

Ans. <lf^i!t*l IS? '« 

*1?t:*T 

??1 ^ I ^^\i^ 'e 'Q'^ 

«ft^1 ^I’sr I Tt^if «. 

^fiiCWC^^ '6SJ151? ?^J1I 

vtft^l—-1^ ?tc5? ail1>l « TO ?t^-^ 

( combustion tube ) ^t^l C^^ ^ «lt« 

<£ft5 irtn’ftf 

«? irtiit?T^ ( dry granular ) I «itl? IS? 

^f%CSR 4f^tt>'3 ^ I 

f r^-Jic^R 'Sj’v-t 19? ^ ^icifni ?hi1 

?!(I *1% %^5!i ?fiin ft^-=TC9i^ 

«ltc^ 'e'SR-TO *t^ ar^«r*I< 'e ^t# 

^Fm!?inf cftflit«rtf ^ »pn1» c?to ?? i 

18 
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cftc^ ) 

'«y;T ?ri I circ^'^JT (ci 

«fry xlcn 4J:f*f 5^c?r) ^rRffl >?t«r *fror ^ ^firw 

•ffffsrR^ ^ fr?*srn.^ «f<cir ▼‘tR 

▼Rfi fc? JTsrsrc^ ^§*i ^ i Jf4 «t?-^irr^c® iR-m 

i[i 4^ ^I'lrcflr^ *r^f*r-^t^:^ ctrR® c^r^r ^rRa 



wwtwt^55 TtTl wtR^ 

^1 nrtn ftfli ^rr?^ 

^t^iRitsr ciFf^f^s 5Tcn citRs i ^ti 5 ^ ^r^ff Tt’n 

^Rc 3 ill •ttc?r cn^sr^ effort® >fR® 

cm® -m^jf ) i RRf^i <m glll> 

R®r?m 2fff® ®r%5 mc^ 4m mmi «t^ 

^3n n I ^r?fu cifc^R® cm^« c3Fr®t?®-®nJ 

'QWiT I 

“i5t^R rt;^ m[ cmc^R^ emc^® isn® 

4m ®r5\T <3 ciFt®r?® aar^^^c 5fr® i *ffl®1® *tc®, 

cmc^fR^r c<f^>® a®-r=«b srr® ®m ’i?f*i ®t»t^« ^ttstR®!® c3Fr®T?® 

«lR «d 5ft® I 

V ‘V‘ , ■' . 

®fifar|—^fto® ■«Wif«(a-b)<sf1®5 «t^-’i|irt^c«® 
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•«(d-c) 4ttn I^^f%rsR?T^ 'eTRa:(d -c) -U -b) 


Ut^I 


=5r®^ Trtar 




(SL-h) 

(d ~ c)-(a - b} 


€f5s^ *f=5HtT OKI ^ —. *=1 

(i) 'Q i (ii) 

’inrt^'Q'^f«rsfjr '6 I (iii) n&T*! >e CaCl,-^«ni 

>«SR ^w »rt^«rtcjr i 

[ '9 srt^’annri^f iai-»r?.c^^ 

159c?^ I ] 


Q. 127. (a> Describe and explain how a simple fire- 
extinguisher works. [ H. S. 1967 ; *70 (Cotnp.') ] 

f ^ ^t^fi ?t« 11 

(b) Why is there an effervescence when the cork ot a soda- 
water bottle is removed ? 

t c^®1‘'9^ti>U Hp^zn 7 ] 

(c) What is dry ice ? What is its use ? 

[ f> ? 3 

Ans- (a) ^r^-siirr^i ^rtl I ^ iitf 

fsW I ^tSOT A niT*! ^{?91 ffC3i 4TV 

c*T!t ^ I cni ttw 

^ '^Vs N-i n^r^f =rc^ 

fenRific^ 'aftS'i f^f^ii ^rs» ’frt*! 

^ ^fws n \ 

if «rt®^ (A) citfs^t^i it? 

ic<a 4irf5 ^]5■^zn (B) s[\ itc^ \ ^5t 

(Dj ifc^ I ^mtf 
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^9[^' 'StTi ^ 1 »!Wc 4 «(TC>f 

I Naj,COs*f 

H«S04 - Na^SO^ + CO 2 +O I <£f5^ m 
^ f^ 5 rc| 

i 'srtis^r 1 '9 c^zftm 

c^ ^sr ^ ^lJf%fli 

'«c>rff«itsi ’«rTr^ ^51 mi- 

fs-sfs ini I AU(S04),+ 
6NaK[CO3«2AI(0H)s+3NaaS04+6CO2 I 

(b) 21 (b) 5f^ isfwrt^ W I 

(c) «rnitc^f 's^c^i 

nfY«r« 15111 ^ ^'Hl’f^ 

wfm ^tSi? ’iRf^ I 

51^511 (dry icc) ^ 1“^ 

*f?t^ ( cooling agent ) ^ I 

Q. 128. (a' What are the sources of lime ? How is lime 
manufactured 7 (b) State its important properties and uses. 

t (a) pif^S r p ^1 ? (b) if5l9 

(c) What is the by product formed during the manufacture 
of lime and how is it collected 7 

f (c) p ^Tm »!Yf fV *ft'8in 

iRm ? ] 

Arc. (a) p*ll (Sources of Iime)’-^arf6, |srt*tt«nr, HtC^ 

« mm f%fc¥ ^iNRitd ¥t 1 wfe mtcm \ 



tsm fpn— 
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^ I CaCO*?:*CaO 

+COa I ^xw ^ ’8r*f*rtf^ 

(Sj^gf®—^ p-ip'tr® ( Lime-kiln ) pl«fK9 Wl i 
ait^m ^t’lm ( hopper ) »Tt^’?iT cT?t^ C5l1> «rwm 



44 ^ ft;^^—5^? 


?(c*n ofQ^i I *ttc^ «iT»rt^n 

^sfcTtn ^ I 's ’fftc’Ri t5«ri gsrt’tt^roR 

^ni 'e TO 

ftr?f #rc5 g;i ^ 5ftf^?r ^f^ii i 

p g?r^ ^ «fww ^ =ri I TO^i, p ^^1% 

TO TO 'TO^ ^tH ^ I 
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^ W< I (ii) ^ 

USOCTC) I (iii) ^tl? 

^ wt»!^t5r 'o 

f^arcl ^7 1 CaO+H.^O«Ca(OH), i Ca(OH)a 

-l-C0*«CaC0*+H*0 I (iv) sf^f TKlut^^ 

im *if^ ^tm ^ 

%TO*f ^ I ift^ ^ C«m *1^ 

||j< »rtf1 •ft^tor *ffi*r5 ^ I ( slaked lime ) ^ I 

{y) 'Q if9i I 

I CaO+2HCl=:CaClg+Hj.O I Pil9!Tt? »rf^ ^ 
p ^Tt^Pratx t^Tt^c^i:^ Ca04Si0a- 

CaSiOs I (vi) 3C0®C ^srtm p ^ 

OFT^t^ « I 2CaO+2Cla«:2CaCl2+Oa I 

(Yii) gsf ^Itcartt^ i 2NH*Cl+CaO 

*»2NJH[s acacia+HaO I 

tsnsf^c^. (■q’T!, irm). 

«n 8 fst^ gj( 1 

t^»nc^ *ft«iri ’5111 f^if^ «t^- 

iTO*! nW^ 

nm ^ I »ft? 

Q. 129. How are the following aubataneea obtained and 
what are their nses 7 

[ fron m f^ f J 

Siaked-lime (), Lime water ( pw«t ), Milk of lime ( p* 
<i»tm )• Soda lime (c»i1%Virt^.^f) 1 
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Ana. ( Slaked lime )~ 128 trtt’ 

(iv) Cif<r I ^twtfsnil, 
tnr «r»i 

( Lime water ^‘fk^ if^T 

c^ sTti^ ifCT I ^R8 »rN<^ ar^ic^ p-sf»r i 

pl-C^fW ( MiJk of lime )—^f»p «IC»I t^*11^l»[ «11 
pi 1^1 p ¥13| ’«(tC¥ I ftetl til’ll^ V9 

*nin I ^?tc¥ p-c^ft^ ic3| I ^?5i ¥tcii ¥rt i 

(7lt^-»rt^ ( Soda-hme )—nt? ¥#¥ c>ll¥l jg^c^fi »it^ ¥f^ 
¥^i1 W-'tfrin’f w •ri'en m i c*rt¥i-sitti 

%<l¥ti¥ apoiic<t, ¥1^ c-tii«i ¥lii^. ^*r 

411 ^rtcitfiitsf 911*1 »Rt¥¥ii*i ui^ 111 

Q. 180. Describe the laboratory method of preparation, 
purification and collection of carbon monoxide. 

t H. S. 196U i *63, *b4 Comp.) j *66 (Comp.); *70 ] 

Ana. 9|Tt1C1^t>C® ¥ll3r¥ ¥Jltl¥ H ¥ltft¥ ¥t4l 

icit¥T^¥ irm ¥ii n i 

(1) ¥f%ir¥ (From formic acid)—irif5l¥ 'O 

11? »it»ifr^fi¥ ¥rtfit«i ¥1^=111 1 fttf 

>rr9|t¥^ft¥ ¥3lfi¥ 1^fl¥ C¥19|11H l»t»i1 fe*l1fl5r 

¥fll1 fl¥irC¥l ¥1^ ¥C11 

HCOOH+LH,SO*]-CO+H,0+[H,S04] 

'® 11*1 Wfi¥ ¥rt1ii¥ »|ilt 

1C0"C *il¥ ¥11 111 ¥tc»¥ i|l^ c^^l c^lM ilfi¥ 

¥Df*kl ftl¥ llfW 118 »l1ilfl§fi¥ 4l1 ¥111 Illlll^W 
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tCi» ^ c*rr«1 w fwYi 

ircJTrtrt^m »rf?^ nt^t^ w\i^ ^mU 

<irlt^c^ 4t4r *f^t*i w<» ) w ifm *ft^^tY w 



45 m frai—«r!if8 
4Rti?^ »fTt*t ^ 

(2) WfPfS ( From oxalic acid )—^n ^ 

’«rrt^« 'Q ’arrtf^rBY f^t^irtY ‘^11^ 's 

I ^Itf^ 

«f5T ^ I H^Ca04-»-[H2S04]*C0 fCO* 

•fH20-»^[H2S04]l 

f^Tt^-TtOT « fftO? C^’ft’T 

•^^’sii ^1 3r<fj fftp »rrnf^^R^ 

IJtfftI Cf«11 l?Y I ?ln ^ I 

’ Ws^ ?c9f 5fC5iW^« 'e t^al'fft 

•rtt»i nrtn-*rt^cM «i*(T %i mtf^^ ^ i ar^i 

cxrtfY^ uti w irn wrffl*! iw 
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vn I *lTt*r 

3(«n %i ^^1 in* ’tit**# 

^XSi^ ^ I ( 45;^^ t55 ) 1 

Q. 131. How is earbon monoxide prepared from carbon 
dioxide and Tice-reraa ? [H S 1966 (Comp.\ *70 (Comp.) 1 

f4^*r nn* ? 1 

Ana. (a) 

wi, fsf^^ ^1 ®*tir ffil 

a(CiiTirt?C5 f^«rtr<i^ ^ » C03-fC=2C0i CO*-f 

Zn^CO+ZnO I 

^9*1 I W 

^1=1 ffifl ^t?Ftf5i^ ^ I 

C9l\^-s*C91'9 

«ft^ tfii f5[<=® I mt*i ’TIB i^p\ 

I 

(b) ^t<5t 

^1 f^l m 5(i5fW^^ ’fjt’r 

tjRtft'® <it5i ^ I 

^ I CuO+CO=Cii + COs ; F0j,O3+3CO*’-2Fe4'3COj i 

Q 132. State the important properties and uses of carbon 
monoxide. [ H. S. (Comp.) 1964 ] 

Ana. *rt—(i) ^ ’t’l^, ’frt^ I 

(ii) ^i?i «rc9| t5 ^ 

1i(faf« ar^«i i 
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(iii) ^ ^fwcww 

\ 2C0+0,=2C09 I 

'«cm ¥*rtY» 

’^trasr'« cm <ft^ fiwtffl'® ^cy i CuO+CO-»Cu4COa ; FejiOt 
^-3CO=2Fc+3CO. } PbO+CX)-Pb+CO, t 

(v) c^n ^itsrtirtN 

< additive compounds ) TOTI "l^icsttcsr fiFtf%OT 

CPtlt^V nit*! ^1 CO + CIa*jCOCla I 

<tc*n^ ^ i co+s=cos i >• 

»iR^ ^^Wc^ ^^c^^ ^ 

TO I Ni+4CO=Ni,CO'4 i Fe«5CO-Fc,CO)ft I 

(vi) 4i^in ftn ^ \ fm 

eco’c >e art^ ’«‘1 Yl^Y'^^lY Ftl*f C^lt^l afYCl 1^^ 

^ CYtf^YtY TO I C04*Na0H=HC00Na I 

(vii> cwtfm '«TOrt?« 350*C 

^t*W?TY4^^ Yl*! 6tH ^^1 YtYI 

fiwtfl^ YY I CO f 2 Ha « CHjOH I 

(H. S. 1960 )—Cif1f®^tfl ’frm « 'eit^ YTtY ft*rtCY 

alu ftmYY^ afYTfC-f, fronn Yl^ fiftTO. 

Q. 133. Compare the propertiee ot earbon monoxide with’ 
thoae of earbon dioxide. 

[ H. S. 1960 i *62 i *63; ’66 (Comp.)» *70 ) 

[ .YrtY f»Wt m »1 
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»!^C^ 3f^%? I 

(11) •!¥ typr? ^iwi 

f^ ^ ^ ^%V9 ^ I 

’Rsf «nirwf»rer^i ^il« « 

«I 

2Mg-f00,-i9Hg0+0 

(Ui) «nfjrf^^i 

4Ifr«l ffti 

•^*« C0,+H,0«H.C0. 1 ^1 

4^ •rtsi ^cf t 

(iv) 5S(-«»c»i3 iiftfli m^ 

I fcir |ST «®i 

i.fmTit 1^11 ffsi O0,+C«(OH', 
«CaC0,+H,0 I 

(▼) cm\9 

IN»0H+00*».Nft,C0, + H,0 ; 
Ntt.CO. +H,0+C0, «8N»HCO, 

(ti) ^ «rnv inn 

Ug<W VgO-CS ICl I SMg+COg 

^tlCgO+O. 

(vli) >Ktr t^n ^1 C¥t3f 1^^- 

(Tiu) JR1 itn ^ I 


^^sic»n«tiw 

(i) nn'i. fi^ ^cw 
«r»t. «Rw ^ I 

(ii) ft? iin»n ’flip* n 

4>i f-ititi ^finrt 
ico+OgiaGO, 

(III) «rin «nit^ c*T* (i|fritc*i ¥ 

n ^\ I 


(It) pc vm *fNi t^Tf sett I 
* 


(tj ften «c*tf%itw vir# 
^ni *ci 1 

00+NsCH>rH000Kft 

(t 1) ^t*rfT*TI t^WTf* 

m I cm i^sf cw* 

I PbO+CO*>Pb+OOfl I 
(Tii) WJn!|*‘ c^lt; •a*!* 

sraj I ^fsi»f c3Ftai^ tn? am 

^rr'i 1 00+01.-0001,; Fi+wo 

-Fe(00)5. 

(▼iU) HOl-tWwf^smaFtfltiflll 

CntfWT ffl 
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Q. 134. (a) Describe one experiment to show that earbon 
monoxide is a reducingf agent. 

4^ ^ I ] 

(b) How would yon separate carbon monoxide from its 
mixture with (f) earbon dioxide, (ii) nitrogen ? 

[ (i) W (ii) »Tf^ fsit^ 

YCsrt4it^«C^ T ] 

(e) Two gas jars contain nitrogen and carbon dioxide 
respectively. How will you lind out which is which ? 

[ cf. H. S. 1963 ] 

[ srr^OiTcsR 

^tcf i ? ] 

(d) Two gas jars contain carbon monoxide and hydrogen 
respectively. How will you find out which is which ? 

I ^TTt^'Ntr? T ] 

(e) How can you convert a mixture of carbon monoxide 

and carbon dioxide completely into (i) carbon monoxide, 
(ii) carbon dioxide ? [ H. S. 1964 (Comp.) 3 

<i) ^sr Ivlin'S 'S^K Ui) f ] 

(f) Prove that carbon monoxide contains carbon. 

[ H. S. 1970 1 

t , 

Ana. (a) ^t%1 ^aj ?? 

»ait^ «ltw »rrt*r 

I tffi ^1 mf I «ttw ^ tm 4rr^sr 
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c^\i[i ^c?r I f<f>?i c*fc^ 

•rt?T ^*ttu ar^^isitl^w ^rtf^ 

nitn ^ ^Vs I 

««nc?irJT?it5j nt5 5?r^ 3r^*< i 

®!15I ^*1t? I 

nr^cvR ^Rti 

^^?i1 ^i^'f ^tt-wt^c^ BftfR^ i CuO-f CO 

-Cu+COa I sics^W^'® vfi^f& TmVi^ ar^ i 

(b) (i) 3ic^t^® 'Q pf^*! *t^t*l 

3(C«ff .5S^^tf?;5 ^RC3! c«rtP^ 

W^) \ 

lir 'e Jf%ttr^rOT f^2^«int5 HCl-PPrs 

£3F1^t^® 'S[W CltP^ ^ 

CuCl, CO, 2H;iO I 

^iT arprr^^' 

P<>5 »(^ir^ ?P^1 ^xi I 

(c) 9frt*( Wt^ ^^l-’BTsi P(*ft|^1 Cf'OTI I 

a KA^ '^tc^fl ^ c»i^ »fTt*ife i 

i\<l3( I Cat0H)j + C0*«CaC08+Ha0 I ’sj'tB BftW^ nrpT 

(d) (i) •’Tiln-WPl «rf^Cff! «tTt*f ^T'nts 

sitf^i cf S11 I c^ c^9il cnt ’nt»f- 

i »fTr*i-iftt^ ^ J ^1, 

^ ^wtiT^c« ^cirtsf m'^ 
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»im ^ p-wn 

CYtirt TO I 2H,+Oa-2H20 } 2C0+02«2C0a j 

COg+Ca(OH) 2 « CaCO^ H-HgO. 

(ii) »rjt>T-«rhr 

■^ItTO •fc? TOR 3ir*(T <r!n i c«i «rtc^ iw 

felSlI YtY c»f^ n/tY-WtCY YfR“l 

TOrtirt^^ ^TtXYl^Ytl^ C3FtYt^'» YRI YY I 

(c) 131 dEwrro w I tY3st*< 5\^Y1 (a) (b) w\^ %i i 

if) ^f^in 

lfi‘R5YYI 2C0-|-02==2C0a I ^ YlY CY 

I Q. 125 TOf^Y CfYt# CY 

Q. 135. (a) What are carbonates and bi-earbonates ? Describe 
briefly their important reactions. 

r Trtciilr 'e YC?! r ^^Tc^rt itYtY 

I ] 

(b) How is carbonate radical detected ? 

L YFY1 YY 7 J [ H. S. 1968 (Comp,) ) 

Ans, (a) '^(j^ 

I TO SfffSY i 

COa + HaO^HgCOj I fY-TO4>? i YTl^'^Yf ^ttTOI 

*fYYtY,Ytl[ Y1 YTtY C^tY YtY1 ^ 

CY YYY YY drift’s Yf1^:Yll» Y1 Yt^-«Pl^wi» 

lrt^CS?1WY CY 9fYY YY ^ftntYk YitY 

TO! NaHCO.,, Ca(HCOa)a ^;iittf Yt^-ft^Y^ W NagCOj, 

•CaCOa tY3lfi I 
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(i) 

HOT ¥1^11 HOT 

HFl^l 

(il) Ht^ flCTtt'J* «(T5^ HtW^: 

f^^fHlS 1^1 HHT^5 -« 

HHtlH 511 C*00,«0*0 + C0, ; 

EaOO.-ZuO+OO. I f41 N»,CO, ^ 

■Bl.CO, ^ ^1» 

ail) 8 f^ HCI »1 H,SO, *^r5 

HI ?® Hr? I 

N»,C0,4 9BC1==31J»C1 + H,0 + C"», I 

iTl) Htfwt H?C*r? ¥?rl 

•HtHTHlj ¥?•! f^HI^OT H?1t? ^JtllC?- 
fjjTT? Ht^OTTtn HT?1 HIW I 

Na.OO.HhMgSO^-lJgCO.+NA.EO^ i 

(T) fsi^rf^OT 


(1) fl?1 HOT HT?J I 


(in «t»»-«nrtOT f^OTtfHH 

5i^, »-H H 

Hn» cjrrf®?T? Nh 

^ftOT OTtr^T? « Hrtsi ®tf HWiH 

1 

2N*H0O.=N»,CO, + H,O+CO, j 
(ill) HCI ?1 H,BO* H-rtPlt 
^1^!T ST^-HHt?® ^*19 HI? I 
NaHCO, 4 HCI * NaCl+H,0 + CO. I 

(iv) H 4r!»t H?in? ar?c*» hithot 

fmu 3!tHiH5 ijjsilOT ^itursifw 

JT'VI HtrCH*! Hft*| I H?f1t 
CHR H? tHf HIOT «1 I 2NaHO, + MgSO. 
*MgmC08)a + Na,S0, 
Mg(UC0.),-.-MgC0, + H,0+C0, ' 

(v) CHR «? rH*f HTC»1 ^ f 


V ar* tr» H-f*C«»t? ^TOT • | 

(b) 

nrtH ^ i ^<-3 p-^iT ^c? I 

Na4C03 + H,S 04 «NaaS 04 -fH^ 0 +C 0 , 
CO,+CaiOH}2-CaCO,+H,Q 


Q. 136, f a'^ Describe the commercial preparation of carbon 
^dioxide, giving a Ubelled sketch of the kiln, 

L H. S. I 96 a ; 1965 (Comp) j 19661 

[ f^ai >1^ ^«fRi m\l 
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(b) Describe other methods ol manufacture of carbon 
dloxde. 

Or 

Describe briefly the different processes of manufacturing 
carbon dioxde, 

Ans. (a) ptlfW ^"5^ F 

^t*T ’It'QV iltY I ^ 128 

trrjtsrj (a) ^c) Nin c?^ i 

(b'' (i) f5^ ^ fyeast’l Sl^l -sffsRTt? (fcrmenta- 

lion) Wt^lt ^TF I 

C«Hia 06 - 2 C,H 50 H+ 2 C 0 a I 

(ii) C*llf7'5-'3*i ^’T? 1fl>1 

C+ 0 , = CO, I im 

I c-rtf^'3 ’f^tPnJtsi’ 3it^ 

?? si't^c^rcwsr ri’t’ ^ 

ifj|*| f4'ff"5 ^ ’St^l ^t*!f^ tSV *S‘'?1 9R I 

K|C 03 + H20+C0j~ 2KH[C03 i 2KFIC03«K,C03+C0,+ 

H^OI (m> Rnnc^*lt^^iMgCOsH^ 

fjpD S[t?1 ^1 ^ I MgC03+H8S04« 

^1^504+009+^120 I ^ 

^K*\^ Fc*r ^ C5tt« ( cylinder ) ^ 

Q. t87, Deicpibe borlefly the earbon eyele. [ H. 8.1962 } 

I *ltw*f w% \ ] 
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Or. 

How is the balance between oxygen and carbon dioxide 
maintained in atmospheric air ? [H. S. 1966 (Cocnp ) j 

Aus. <sin 21 '« 

sft? *04 I 

^flrcafST I '« ^f%fr®fOT 

•ff^-sTtc^f^ ^130 I «2rr^^t^ ^tip® 

*ff^i|t«l ^ 'a(1%CWOT 5t»f *tt^ I ii) <2(1% 'Sl’KTc^l^ *lf|^ 

3tH.^r3 '5ii%csf^ I ^fw:«rc5( ^8 ^T^c^c«f=r 

^'14-^ '« 

I (ii^ <2n% ^ ^h\ 
i (iii) *^3rK ^?^1, ^1^, 

’TJt*l 3PC5[ vilTx 

'2ifei-m ‘tr^3ft«i ft>i *ttT'« 

'srflrcifw^ *if^3iT®. ff% m i (i) 3f«fT f?5i ^l?5r 

I ^f%Tl-<.fI^ C2Ft!:^tf¥5[ ( chlorophyll ) 
Bfsfrg 

5t5«l f^fnul m I (ii) 

^sr 

I (iii) '« f^I ^t^if 

® c^W I 

tfffafni ^f^c'® <«rt^?r 'sr^r ^ 'e 

Q. 138. State, with equations, what happens when : 

19 
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% 

(i) a piece of burning magnesium is inserted into a jar of 
CO*. [H. S. 19U (Comp.) *67. *70, *70 (Comp.), *71 (Comp,)] 

(ii) C 0.2 is passed into lime water. 

[H, S. 1962, ’63, ’67. (Comp.). ’70 (Comp.), *71 (Comp. *73)] 

(iii) COj is passed over red hot charcoal. 

[H. S. 1961 (Comp.), *66. *70] 

(iv) the product obtained on continued passing of CO^ into 
caustic soda solution is heated. 

(v) CO 3 is passed into a cold saturated solution of sodium 

carbonate. [H[, S. 1951 (Comp.), *64, *70] 

(vi) COa is passed into suspension of CaCOs in water. 

[H. S. 1966. '67 ] 

(vii) CO is pissed over heated ferric oxide or cupric oxide, 
(yiu) a mixture of carbon monoxide and chlorine is kept in 

sunlight. [H. S. 1963 (Comp.), *64 (Comp.)] 

, (ix) CO under pressure and at high temperature is passed 
into strong caustic soda solution. 

(x) carbon monoxide is passed ov^er finely divided nickel at 
fiO^C and the product heated to 180*C. 

(xi) calcium carbonate is heated strongly. (H- S. 1970 ); 
calcium carbonate is heated strongly with coke, 

' (xii) CO 2 is passed into a solutiun of common salt saturated 
with ammonia. (H* S. 1962) 

Ans. (i) ^rrrsfciifnKtJi 

^ 

^ I 2M|+CO*-2MgO+C I . (ii) 122 (c) 

(v) i ( ^: 269 ) 1 (iii) 122 (c) OK i 

♦p 269 I (iv) ^ NaOH-i|^ COg-^^T OK I 

K 2 NaHCOg*NaiC 05 +HiO+ 

co» I (v) >6 TsTf#' cntfwf K ^1^ 31^*1 COg ^frK Rm 



CARBON AND ITS OXIDES 


291 


c»itfetsr ^ I aft^rsi ^ 

^^1 Na2C0i,+Ha0+C02=2NaHC08 I 

(vi) CaCOs CO* ?tJtH 

^ ! CaCO 8 +H 9 O+CO 9 

Ca(HC 03)9 I (vii), (vixi) ^ Ux)“‘^'^ ^ 132 ^ ^1^ 

5rc5fWtc^^ cTf^ I (x) ^ ^ 

Ni+4CO«Ni(CO)4 i Ni(CO)*=Ni+4CO. 

(xi) WI^?lt5I ^ I 

■« ¥t0T ’fTt®! ^ I CaCOs=CaO 

+CO 2 I «t^- 

f^eftl^'35 Trc5!t^1^^ ^ I CO 2 + C=2CO. 

(xii) c^ttf^t^ 'e wtc^itfsrat^T ^ • 

NH 3 4 -C 02 +NaCl+HaP=NaHC08 +NH 4 CL 

Additional Questions with hints on answers 

CHAPTER XI 

1 . How would you establiih tlut diamond is uotbing bmt wtbon f 
C Aus. 12131; «fCitt«Xl CW I ] 

2. Nams four allotroi^o forms of carbon, and state two umi caoh of (a) oharooal, 

<b} coal. IH, B. 19S4] 

[ Ans. ii9i?; m \ ^sfTi ^T»rr^n, C^ iBW bwtili <J» mi 

"Pi^m ^»rl ^JW5 ^ I ] 

8. Under what conditions do carbon monoxide and carbon dioxide react with 
caustic soda T Name the products and glre eq[nation8. 

[ Ans. 122 (c) m 1823R «S5Wr«^ OTtf I ] 

4. Describe one experiment each to show that carbon dioxide (a) may aot as an 
oxidising agsnt, (b). is soluble in water and the solution is aeldio, ( 0 ) turns lima 
water milky, (d) is soluble in alkidi. 

[Ana. UtaRAtCttllCWiri] 
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6, What are the reepeotlye ohemioil names of (a) qaiok llme^ (b) slaked lime, 
(o) lime stone f What are their n^es ? Desoribe (1) the action that takes place in 
a lime kiln, (ii) the action of water on q^nlok lime. 

[ Ans. 129, 128i?t I ] 

6< The proportion of oxygon and carbon dioxide remains almost constant in air. 
flxplain. 

( Ans. 1375T^ m I ] 

T. How Would you distinguish between two gas jars containing GO and CO, ? 

[ Ans. (li). (lil), (iv), (viii) m I ] 

8. How could a gas jar containing carbon monoxide may be distinguished from 

a gas jar containing hydrogen. ( H. S. 1968T 

( Ans. 134 (d) siraT'S? W I 1 

9 . How would you oonvert sodium carbonate into sodium bicarbonate and 

Tioe-vetsa? [H. S. 1961] 

[Ans. 122 (o) vSTC?ft^i|ii (v) 136 

(ii) Ctf^ ! 1 

10. A salt (a) is taken in a test-tube and dilute hydrochloric acid is added to it 

when efieryeseence of a gas (b) is obsetyed. When the gas is passed through clear 
lime water it at first turns milky (o) and finally a clear solution (d) is again 
obtained. Explain tbe reactions with equations. Name the acid radical ard wrile 
its formula. [II. a. iggg (Oomp.)] 

[ Ans. (a) ^fTT^f (b) ^ \ dl 

irTt»I (o) 3f^*| (d) ^5 1 

1 c^mix§ (b) ^tr^i ^TT9ird^T*r 

Bfw m iTTi (d) 

C9!^1 inn I M300g + 2HC1«2M01+H,6 + C0a 

(b)-i«3i^iFn*l :CO,+Oa{OH),«OaOO.+H 30 l (d).^lf ; CaOOs + HaO+OO* 

»Oa(HOOa), I ^rffd® 00=8 I 

11. Describe how it may be shown that carbon monoxide contains half its 

yolume of oxygen. Show how the formula of the gas can be deduced from this 
esiult. It being giyen that its rhlative density is II. [H. S. 1964] 

[Ans. miPT^ir ntwi ‘ 

fJifsn I ^ (^cif 

#^,20 0 . 0 .) dRt wrf^sHw nfi[3rt«i ^fnwsT |5^cn * 

*ftiw ^ niwi^fSi.^fr>it5(ja[i?iiwtir®!T40e.o. (lae^jirti 

wm ftfow m ^ *trRi i) iiiitsi nFfiiti cTife 

«ttwif,40 0 . 0.1 owl 1^1 ♦itittr itw: fhaw itwi wftoi. 
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irriTJi? (Ttfsr ) ^rr^rsar 

cT«n ^ I -sn:;^ 80 0 . 0,1 

=Ttf^ «fc?n 35^ I n^tar StJ'-^l’HI^ C»rf^*l ^ 1 

JTSftsf intP1?( a|t*l1 ^^9TI ^IC^T ^ft, 

^ 10 0 . 0 . 

C^ir "^1 ««)-20=20 0 . 0 . ; 'Bft^aT-=10 o.e. 

.’. ’^^ar aiRTirf^nBlT «r1?IC*r^ ^fW.»iaT = 20-10«10 0.0. T(^3( 

'«l^^l^?r»ar=80-106=20 0 . 0 . uq^ 20 o.c. WtCf I pf% 10 •.•. 

1?F «rf?fC5R mfiUtftsT I ^?T? Bl^-aiRrr^OS^ ^rfwsianr ajCHJ 10 o.«. 

^tranrTC® 20 o.e. ^fsT ?f^ 1 

^irr? 'arf?^ ^arr*i arartar ^w. \ 

^ar iiPitWt^CS? 3T?C^^ Q. 147 (e) ] 


CHAPTER XII 
Gas Law^ 

( <fTtm ^ ) 

Q. 139. State and explain Boyle's law and Charles’ law. 

[ ^ ^ Frsf»[ ^ I ] [H. S. 1970, 72] 

Ans. 35 a (Boyle’s law )-“f5rffl C^ 

tJtTO ( inversely ) ^ I 

5^TtW—'^•nrtin % c^t^T ’fTtt»rsf i?tn 

1%is«i ^Tl ^ ^ ’trti^nr ^sphr^^ i Ftn 

^flicai 'srtT^si R'®«i I ^ ^‘t^nam c^T=i 

1 

iirtpra^'®? m P^,'8 w^wn’?>i[i^’rt?r v»^ ^ 

V=K h ’ll PV=K (K= Jl^U ) I % W’lWf 

Pi. Pa. Ps 'SW? ’irtPra 5W1aK3[ v,. v„ V, 

t^sjifir •?art?»iin Pi Vi-Pf v,=p, v,«=^wtff I 



^ (Charles’ law )—FtC^f TC ^Rn ^ 

ww Rf?^ vtm 0*C 

2^ 'sJ’nH ^Rs ^ fM’m I 

^rrWI—TO ^1 0®C-vii c^ 

Voc.c. i v£i^*n 20'’C 'Q -20“C-vii^ ^^faro Vj c.c. e Vgc c. ^ 

nrrm m mi i yrsf^r 

V, = V„ + Vof3= Vo(l+^J=Voi^^)c.c. 
c^. V.=V„-V„ 

Q. 140. (.a) What is Absolute zero ? What is Absolute scale 
of temperature ? What is absolute temperature ? [ H. S. 1969] 

[ TO 1 T 1 f ] 

(b) Express Charles law in terms of Absolute temperature. 

[ *r3R ^*t5rW5[ ^ I ] 

Or, 

f 

Diseuss the relationship between the volume of a gas and 
absolute temperature. [ H. S. 1969 ] 

C ^ir1t»nr 'srtinsRf to i ] 

(e) What is normal or standrad temperature and pressure f 

[ '« ^t*Rtai 1 ^1 < 2^1 7 ] 

Ana. (a) O^C-^ C^t^r •tRTO Vo c.c. 

TO ^ ^tRcei 5t^ ^ 

l"C-4 (Vo+Vo^)=Vo(l+ 2 y C.C. 

tC-4 , , , (Vo+Vo2^)=“Vo(l+g^^ C.C. 
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-t'C-JI - Vo^)-Vo(l-^) C.C 

-273‘C-*a.. ,. .. (^o-VoP|j=Vo(l- g3)-0c.c. 

WflfK “ 273®C-ii| 5(1 I 

’TJtwir c«itn ni^ (- 273°C) 

*jJ0r ( Absolute zero ) ^ I -* 273®C‘C^ ) 

’tpr (c®) 

c^ c^9I ^ »lt3rl 

( Absolute-Scalc ) ^1 ( Kelvin Scale ) I ^5li5l 

Tl c^5T ^t’f^lait Alt’ll ( Absolute 

temperature ) I T®A Tl T®K ( 

) ^i:»f cej^l I 0‘Ce=S:73®A j tO®C-(273+60) 

^ 330®A I »it*lt?i*l^5tw, t“C~(273+t)*A. 

(b) 1^^ Btin 0*C, t/C, t,*C ^t’mlail^ RHI 

Vo, V,, Va "5(3jt5}tltfr, 

V.=Vo+Vo 2^3=Vofl+2^)=Vo(2^/i) 

V,=V„ + Vo ^3 =Vo(i+|;l)=V„(?^) 

. Yi=?Z?jLti kXi (T To w ) I 

Va 273+t. Xa ^ ^ ; I 

«t^1"r ^I'hJ I ylc*f ^fifi 

(c) 0*C 273*A^t*l¥lan''e760f^f9it^^^ 

Ff*r (normal or standard tempefature and pressure) ^ 

41(1*1451^1 ^»ii I N. T. p. ^1 s. T» p. wi ^ I 
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Q 141. Establish the relation between temperature, pressure 
and volume of given mass of a gas. 

[ »tTTTO ^Msrtan, 5l*f « ’srfg'SCT? sitfT »i"^ Tt'R m i ] 

|H. S. 1969 (Comp.); 1970 j 1972] 

Or. 

Deduce from Boyle’s law and Charles' law the relation 
PV 

'-ij- is constant. 

PV 

[ ^ '« ^35 Y ‘ 1 

Or. 

t 

Deduce the gas equation or Equation of State. 

Ans. [ ^51 ^ fM*T ^caf^ ^ I ] 

P 5tc*f '« T ^^51 ^tn^t5r nrtOT 

V I 

V «c T I 

V«T, P i 

.V v« >1^51 T 'G p ?nr 1 

X 

V=K p, I 

30, PV=KT.'S(<t3. ' 

sfTtc^i^ ^t^prtan, Ft*t'«*1^1^*! 
frtrl 1 ?^ I 

’iTtc^ni 6t*f, Vi,Ti 

^ Pi^ V»;t, t^r, ^ 

^ ll A* 
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PV*KT, K-^?[ 3[f? 5fTtc3r?r *f%tr®nr wt^ i 

01^ ^T\m c^m K-ii^ ^rt^T K-'ii^ 

R >iiTN pv==RT I •ii^ 5!fr^'3*rc^ ^rrt^ 

Q. 141. (a) What is normal density of a gas ? Deduce the 
relation between temperature, pressure and density of a given 
mass of gas. 

'^t*Tsit3n, Ff*t "^IKJ ] 

Ans. 5j%f ^1 «lsrt*l 'SW'l dltTH 

<^slf!p35 ^ gfspfci 7 ^^ I 

<2f5it«l 0*09 I 

'e 151^^ • 

11 la 

"TW^, Vi-J^- 

ClTtCsr M = ^fTtt»Rr »il?Cs Di. Da ^ I 

. P,M_ PvM 

■‘ T,Di "TaDa 
• —s P g I 

■• T,Dx T.Da 

■^1 0^ ^5:^ I 

Numerical Examples [ ] 

9nt»f 5i^=r ^ttVc^ c^ ^Wan *i^in *m 

Ttaits ^ '«*ir?r ’trtw? c.c.-c^ 

Wtnr) ^ ^ • 
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1 . A quantity of gas occupies a voiume of 100 cc. at 750 mm. 
pressure. What will be its volume at 500 mm. pressure, tempera-^ 
ture remaining constant ? 

[ 750 mm. 100 c.c. 500 mm. 

^ ’SftCW I 1 

Ans Pi Vi« P^Vg I 

= Fr*t =750 mm. ; Vi=‘^^ ^t?^ir = 100 c.c. 

Psi=Ift«t =500 mm. i Vg*= **? 

^^n 750 xl 00 = 500 xv. .-. V, 150 c.c. 

^^jt ==750 C.C. I 

2 . 100 C.C. of a gas at 750 mm. pressure is compressed ta 
50 C.C. What is the new pressure ? The temperature is constant. 

[ 750 mm. 100 c.c. 50 cc.. 

^1 ^ ? 1 

Ans. 'srmi Wtt^, PiV, “PaVg I 
Pi =750 mm,} Va =50 c.c. 

V 1 = 100 c c. j Pg » f 

750X100 

750 X100=50 X P ; /. Pg ='^1 1500 mm. 

3 . A litre of gas is measured at 27 ®C. At what temperature 
will its volume be teo litres, the pressure remaining constant 7 

[ 27®c-4 ’frfe^nr i ^ 

«rtTO 2 ? ] 

V V 

Ans 5tsf5l =r' = t 

1 1 i g 

Vi= 11 ^ 11 ^ ^ Vg*- 21 ^l?tir 

Tt= 27 “+ 273 «WA T.-f 
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SuO^Ta 


• tr 


Ta-eCO^A 


^*f3rW=600 - 273 ?n 327®C. 


4. Some amount of nitrogen occupies 50 c.c. at 5D"’C. If the 
pressure remains unchanged, what will be the volume of the 
same amount of the gas at — 50*C ? [H. S. 1969] 

[ so'C so 5rt*n 

^ i^c< f ] 


V T ■ 

Ana. tt=; r^ 

Va la 

ji<nc5T V1-50 C.C. ; T, =(50+273)*A-323'’A 


V,=?i Ta«(-50+273*)A-223A* 

50_323 . „ _50x223 

Va"223 -323- 

fsre^ wtrN55r«34'5 C.C. 


5. A volume of air at a certain pressure is compressed to ^th 
of its original volume. What multiple of the former pressure will 
be the new pressure, temperature remaining constant ? 

[ c^t^T Frc*r ^?[tf 

i wr?f I ^t*W5i ^ 

Ft*t 5tc*f?r i5[^c5i ? ] 


Ana. Tim ^^1 m, «m ?fTic*rs[ Ff»»i-Pi \ 

^ wmsr-JVi I PiVi -PaV., mtw 

P*W, Va =^5r I 

. p „PiYj==PiYi_6P , 

.. P,- ^^^g-6P, I 

^ sw «t«pi sun? 6 'SI i 
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6. A gas occupies 10 litres at 15*C and 780 mm. pressure. 
TVhat volume would it occupy at 10*C and 740 mm. pressure ? 

[ 15*0 ^6 780 mm. 10 10*0 'Q 

740 mm. Etc*f f ] 

Ans. 'srfsi^i 

Pi=*(Jlt*li| 5t’f=780 nun. Pa=»frtCT^ 511=740 mm. 

Vi = »(jit»i^i >5115^^=10Va=iiti?nr ^tTO5t=j 
Ti=m^=(154 273)''A Ta=(10 + 273)'A=283°A 

=288'A. 

780x]0_ 740xV, „ 780x10x283 

“288-283“' ^*=~40V288 

10*36 I 

7. 400 c.c. of a dry gas are collected under a pressure of 742 
mm. and at 15*0. Find the volume of the gas at N. T. P. 

[ 742 mm. FtC^t 15*0>e 400 c.c. I 

5t*t'« f ] 

A J.I _ < 1 f~~. ^|Vl PgV* 

Ans. Wm, ^^ j—' 

«W*i 

Pi ■iyt*f=742 mm. Pa«"*nit*l Ft’1=760 mm. 

Vi==^t^^j{e*400 c.c. Va-^ta^^T 

Ti«^t*W3n=ii5+273)*A T2««mt«i 

'»288*A «(0+273) ^ 273*A 

742x400 ^760 XV, . 742x400x273 

2o8 273 '• 760x288 

Tl, 370*2 cc. 
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8. A cdttain volume of air at 10®C is heated until both volume 
and pressure arc doubled. What is the temperature ? 

^vsi I 4^ ? ] 


Ans. «r<«m V P 

2V vil^l 5fn 2P I 

PV 2Px W 

10+2^“ t=cii®c4tro fiiC'fs 'stisrtisi i 

.-. t+273»283x4 ?r1 1 = 1132-273 = 859°C. 

9. 317 c.c. of oxygen are collected over water at 14®C and 

758 mm. mercury pressure. What is the volume of the dry gat 

* 

at N. T. P. ? Tension (5f aqueous vapour, at 14°C=12 mm. 

[ 14°C ■« 758 mm. 5tC*t 317 c.c. ’iJtn 

1 m 'ftTiOT ? 

14''C-.fl 15t*t----12 mm. ] 

Ans. m ^ ^f%c^OT i?tn - 

= (758- i2) 746 mm. 




746x317, Vx7tS0 
l4+'2^i 273 


_ 746 '^317^273 

^ 760 x207 
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10 A quantity of a gas together wijth a piece of glass 
measures 100 c c. at 27'*C. When the pressure is doubled and 
the temperature raised to twice the above figure, the combined 
volume is found to be 59'3 c.c. Find the volume of the piece ol 
glass. 

t 27*C ^•WiSrt ’im « '94f*N» ^C5fl 

flrtt 100 tc. I m «'st’wn f«i<( fester? out 
^ 59-3 fcc. I ’ 'sriT®? ^ J 
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Ans. ^tr®5T“V C.C. } Fr<t=P 

mm. 5fJtCiT^ «rhl^«(lOO~V) C.C., W l5t<t=P mm. -im 
^ff^(t3r“27*+273«300’ A j ^<t^, ^5^31 ==(59*3-V) c.c,, 

W 5t«t=2Pmm. ^<»f3|1lf1=54"4*273-=327“ Al ^fs,’flPT 

?1, 327 (100-V)=300;59-3-V)2 ; "<1 V=10-55 c.c. 

-^10’55 c.c. 

IL The density of hydrogen at N. T. P. is 0*09 gm, per litre. 
What is the density at IS^C and 750 mm. pressure ? [H, S. 1972] 
[ <2ff% 0*09 ^srt’T I 

15*C 750 511^ ?a[S| f ] 

Ant. 

11 is 
M M 

tfTtC*i^ D»^^, V = -jy ( ) 

Ti, Ta Di, D« 

P>M _PaM 

TiDi TgDa TiDi TsD, 

760 _ 750 

*' 273x 09 (273+15 >xD3 

% 760 X 288 X Dg ==750 x 273 x *09 

'■ - 7^x288 - 008imim^\ , 

EXERCISE VI 

1. A gas measures 190 c.c. at 750'mm. pressure. What is its 

▼olume at normal pressure and original temperature ? 

[Ans. 18?5cc.]' 
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2. A gas occupies 200 c.c. at 760 mm. pressure. What is its 
volume at 380 mm. pressure, temperature remaining constant ? 

[ Ans. 400 C.C. ] 

3. What change in volume will take place if the pressure on 
a gas occupying 525 c.c. is reduced from 770 mm. to S50 mm. ? 

[ Ans. +210 c c. ] 

4. 130 c.c. of a gas at 21®C. arc heated to SrC. What is the 

new volume of the gas ? [ Ans. 343'2 c.c. ] * 

5. A littre of a gas is collected at 27®C. What will be its 

volume at 0“C ? [ Ans. 910 cc. ] 

6. A volume of air at N. T. P. is compressed to iid of its 
original volume. What will be the new pressure ? 

■ L Ans. 2280 mm. ] 

7. What contraction in volume will be noticed if 720 c.c. of 

a gas are cooled from to - 51*C ? [ Ans. 134'5 c.c. ] 

8. What will b? the volume in litre of air at N. T. P. if it 
OQCupies 5 litres at 0'*C and 4 atmospheric pressure ? 

[ Ans. 20 litres ] 

9. A giss occupies 200 cc. at 0®C. At what temperature will 

it occupy twice that volume ? At what temperature will its 
volume be halved ? [ Ans. 273®C ;—136’5®C ] 

10. A gas occupies 1000 litres at 30*C and 750 mm. pressure. 

What is its volume at N. T. P. ? [ Ans, 889'4 litres ] 

11. A gas collected at 18®C and 728 mm. pressure measures 
150 c.c. Correct the volume to N. T. P. [ Ans. 134'8 cc. 3 

12. Correct a volume of 89 c.c. measured at 750 mm. and 

~ 10*C to standard conditions. [ Ans. 9118 c.c. ] 

13. A quantity of gas occupies a volume of 252 c.c. at 
N.T.P. What is its volume at 756 mm. and 120*C ? [An8.264 5c.c.] 

14. 250 c.c. or a gas are collected at 750 mm. and 20*C. What 

would be the volume at 790 mm. and i00"C ? [ Ans. 3021 c c ] 

15. A given mass of gas occupies a volume 500 cc. at 17"C 
under a pressure of 750 mm. of mercury. What volume will it 
occupy at 307'C and under a pressure of 1500 mm. of merctiry ? 

[ Ans. 500 C.C. ] 

16. At what temperature will 22'4 litres of oxygen, originally 

«t N. T. P. become 40 litres at 700 mm. ? [ Ans. 176'C ] 
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17. A given mass of a gass occupies a volume of 1000 c.c. at 

27*C and 760 mm. pressure of mercury. What volume will it 
occupy at 327°C and 1520 ram. pressure of mercury ? (Calcutta^ 
I. Sc., 1952) [ Ans. 1000 c.c. j 

18. A given mass of a gas occupies a volume of 2*5 litres at 
0*C and 76 cm. pressure ot mercury. Find its volume at 546*C 
and 150 mm. pressure of mercuiy. iCal. I. Sc, 1958) 

[ Ans. 3‘8 litres] 

19. Calculate the diminution in size of a toy balloon of which 
the volume is 450 c.c. at 1 i*C and 755 mm. pressure, when taken' 
to the bottom of a mine where tiie pressure is 765 mm. and the 
temperature 5®C. 

[ Hints, '5rhn5sr=4337 c.c. I 

?t^=»450“433'7«16‘3 c.c. ] 

20. A gas is collected at N. T. P. The pressure is then 

doubled and the temperature gradually raised until the volume 
of the gas is the same as tbe original volume. What is the 
temperature at which this happens ? [ Ans. 21 J 

21. 185'5 c.c. of hydrogen arc collected over water at 15“C 
and 752 mm. pressure. Calculate the volume of dry hydrogen at 
N. T. P. Tension of aqueous vapour at 15‘C” 12*8 mm. 

[ Ans. 171. c.c. ] 

22. 3T7 c.c. of a moist gas are collected over water at 14°C 

and 753 mm. presssurc. What is the volume of dry gas at N.T.P. ? 
(^Aqueous tension atla'C—12mrn.) f Ans. 29*6 c c. ] 

23. 20 c.c. of a gas measured over water at 15*C and 765 mm. 
pressure=how many c.c. of dry gas at N.T.P. ? 

(vapour pressure of water at 15°C —13 mm.) [ Ans, 18*76 c.c. ] 

24. 39*3 c.c. of nitrogen arc collected over water at 13®C and 

761 mm. pressure. Aqueous tension at 13'C = U mm. Calculate 
the volume of dry nitrogen at N.T.P. [ Ans. 37 c. c. ] 

2^ A volume of gas together with a crystal of rock salt 
measures i5U c.c. at 760 mm. pressure. On raising the pressure to> 

1000 pam. the combined volume becomes 116*4 c.c. What is the 

voltsne of the crystal ? Temperature is constant. [ Ar^s. 10 c.c. ] 



CHAPTER XIII 


Avogadro’s hypothesis and its applications 

Q. 142, (a) State and illustrate Gay Lussac’s law of gaseous 

Yolumes. [H. S. i96l j 1934 (.L.oiip.); *65 j *67 j ’70| 

(b) Stale how the law can le experimentally 'verified in the 

case of combination of hydrogen and chlorine. 

LH S 1965 (Comp.) j *67] 

C (’0 ^ f43ic‘i 

»rt!?tC^iI I ] 

Ans (a(Gay Lussac’s law of 
gaseous volumes « ^tW3iT^ 

^ Plf^spTI^ J 

>lt^C^J cw^1 ?It^, ,i) 

caftpsr ^ I 

cstf^sT'« C3PUlt^.^a Yr5.«ft^ 1:1:2. 

(ii) »lrc^lC^iT ^ 

mrii^iP’sn ! '■' 1:3:2. 

(iii) 

I '®i5!*tT^ 2:1:2. 

(b'l I55i?’«fc’?t»5aalb)^’nctf’^ri 

Q. 143. (a) What led to the adoption of Avogadro'a 
hypothes.s ? 

(b) State and explain Avogadro's hypothesis. 

LH. S. i9c0 i *61 (Comp.) i *64 ; *66 ; *68 (Comp.); *70 

(Comp.) i *71 (Comp.); *72 J 

[ (^) f<p f% djlf*! f (xt) 

iftcs?t« «f^ii '« ^n IJ 

90 
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Ads. (a) 

»r?rn i ^rtn 

I «fTtc*i^ ftf^t9 ^ftc*nr n^nrrtL 

^Tv^Tt^ 

i "pffi btc^ ^6 »l^t=T 

i" f3?i| ?tC#f^^ltC*T^ ?2f^CSJ?r ^JTt^tH 

.’fc?? cpf^ cn, ^<1—’f'^i^itl^ 

c^ I W1 T-ir ’•ft^i^ 

^T?^5fC9fi( « C^rf<5T C?Ft?ttl^ 

^’fst I ^tfi^TC'Sf^ ’fjlJJT n va^ 

n n n^?rttc3rff<s(s2n cFt^t^, 

Ti, 1 ^^^X ^t^c5tc«fsi+l n^^tl af\m=2 
^1 I *n;^ti. >^^c]?{C5R‘ + J ^^x = 1 ^^x 

4 WIX >e I 

*f5^Tl c?Frf<5r I \ 

^?i5(t^5tf ^>^tr?f wtl, i «r^w 

cn ^ ^ ntRn =(11 

^nrsmtc^ *r»ftc<? ^wj «r^t? ’^y ^Ryi |i?tc?Y »it^f^ 

'e ^N-t, ^t^l YtYlYf^Yf fJFStY ^sn flfYl 

tit?n ’ctfVYt <i*rtc<^ ^wtf Ttc% ^ -m \ 

*nDrt^«rR®t«FT, ^^% Y1 ^X^^ * 

’iTtiwruwf cY’im n^Ytiw, ^tyi ^ 
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^1? ^iRi ^^11 < 2 r^?i ^ 

<rvi«R^^r?Ri 

[ (b) gjt? ^c^tntc^ 1 1 

(b) '6(Jt4«t’ftlC5f?r <2r^^ (Avogadro*s hypothesis)—15tC*r 

c^U ^ 1 c. c. v^ 

it-*[Vii^ ij1^cslc«f?[ ^ stc^ “<3 1 c. c. 

^f%csr^-^^, lee. n->it^T^ 

1 

Q. 144. -'Show how Avogadro's hypothesis. 

(a explains Gay Lussac's Law ot gaseous Yolumes. [H.S. 1970] 
and (b) modifies Dalton’s atomic theory. 

[ «r^ii (^) cn ^irKn ^ 

A^ {<() *t^5rl‘l5tfc¥ ^t5l I ] 

Ads. (a) A ^frtC5i?r B ?fiTc»Rr y 

A 'Q B-A3r A-^ft ^C^—A^tR X >e y »ni«l 

I ^'Q m r, a^ Ften 

’rrc»i^ 1 c. c.-c^ n-»i*N^T^ I a 

x-i!*NXr^ ^1, ^ c. c. '«m^$C5R ^JtC’l A?t B y nx 

- C. c. ’fltR I nTt*r ^fN ^1 V S T ^4 

a 

- ; - ^ X: y I A^fe W ^<1 x A^y »ivi 

an ^ 

»i^<m I ’frt^ *nisi ^itc^ tot \ 

(b) (i) ‘«(1’ >i^ oftii ^ 



3C8 HIGHER SECONDARY CHEMISTRY COMPANION 

OlH 'srf^t«fT (ii) «rt 

v£i^| «iif 'Q ^ 

'art '« '®cil f<f%^ I (iii) ak«r5 '^tt <21^^ 

•HRtt wtc^nr 'Sit ’ff^ » 

(iv) 'srtl^ft ?f!r * 1 ^ 3111 , 

*f^»r ^ ^3=T I 

Q. 145. Prove, by Avogadro’s hypothesis, that molecules 
of hydorgen, chlorine, oxygen are di-atomic (or that molecular 
formulae of hydrogen, chlorine and oxygen are Cl^, O, 
respectively.) 

[ ^Ttc^ntcft-g *rt?rc’jr ^*it=! cirtfe, 

W3FCsr Ha, CI 2 6 Oa I ] 

Ans. 's csFtfiliT m 

I 'BThi'ssT trt^c^tcwsT ^ 1 '«rt^5r csFtr^^r ^ 2 ^rt^cytc^R 

aFt9t|® 1 ■^t^r^sr ’rrTc>f o-*i^^T^ 

M I 'arrtcst’nc^^ «f^sr 'Sj^^rtc??, 

n n 2n 'si^ OFtTt^® 

1 1 'ar^ ca^rfl^r 2 vr^ 

c3Pt^1^^ w, a i 

’t'a^rtt^tif 'ar^Dtfr cjFtatl.'s, 'e cftf^OT 

ciftn Wtt 'o oi^ 

ca^tf^ I W’W, et?C5tcwiT i '«rt 

1 cjFtftsr 3 ^c*r 1 

oFtflcH? 2-6 trt^twsr ^lt OFtftsi 

•145^’^ i 
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c^ca—tr® c»itt®^t^ 

ft|c5tr3FtR^ 

I «rrTt^. «)[^^,t^i5tC3FtR^ 'sirffnc's 4 i?t^c®tc«r4 t 
i ^tlcstc^r^r 

Ha I 

^t?i, cn f^-’i^^t‘!l??‘ ’tTtc'Tj c^c5 tr^ ytt’t ’fitc^nr 

<3 ^v^u{ ^rTtc*f^ '®t’f—vflt 

(r) 1*40 '« r41-^^ sic^iT «»(ti:^ I c^ y-iia ^sr 1*411 

(3Ftflc»[a C*^C3i—CJFtllOT y-ij<i r40-«il? I 

fiFlf^Jf ^«l^N Cirtf^W^ ^\l^^ Cla I 

«(f%csfi( nJt’Thi m\ cn 2 

«I ^ 2 l|5r »t^5r 1 l 

2n n «(^'5if%CBR 2n ^ i 

-fl, 2 ^^?tt?:s5tc»5r v^Tn 1 '^X ^ 2 ^; Tl, 

1 i '«il^f%c«r5r. ^ 1 ^x^^ ^» 

^ 'irtlrcBrcJtHi oft’f I X^x ^*i i ^f%c«R 1 

^flrw^T «ntc*Rf c^ ^t*r 'e 

(y)=l*40i *frtw cror y-»4ia«rt5r x*40hi 
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o, I 


Q. 146. Show, with the help of Avogadro’s hjpotheaie* that 
molecular weight of a gas is twice its relative density (or 
vapour density ). [ H. S. i960 ; '64 , ’68 i 70 (Comp.) j 

[ csf^cufl c?«fte 


Or, 

Establish the relation between molecular weight and relative 
density ( or vapour density ) of a gas. 

■r^ ^ I ] 

vitft I 

_ 'QSR 

^•rf^ ^sRr=- —— -- 

*4^ Fr*f 'O ^W3IT^ C^tJT 

__c?rt^ '«wsi 

[ 5Tn ’« j 

TO FlX"f « ^ ’iTtl’l n »i^TO 

I 

. «fTtC»Rr n 

■ • WtI®tpF^ -- -- 


^T^C^tCTO^ n 'QIIST 
n X TfTtcng 1 

nX^^KTOt 1 «TO 
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i 

= «X ~r-—- - 

1 *1^51 

= J X I 

’frtc'^^ «{t*tt^^ '€Cf^^=^2x'5iti:^t^^ I 
[ »fTtc>r7 M va<i^ D M=^2D l 

=16*00, v«^ *rt?5rt*it^''¥ 1-C08 

C^C’^ M-2*016 X D ] 

r 1 1 

Q. 147. Deduce the molecular formulae of the gases mentioned 
from the given observations ;— 

[ ’«it*tt^^ *i*vC^p^ fa*fa 11 

(a) One volume of hydrogen combines with one vclumc of 
chlorine to lorm two volumes of hydrochloric acid gas. its vapour 
density being l"*‘2x I H. S. 19^0 ] 

(b^ Carbon dioxide contains its own volume of oxygen, the 
vapour density of carbon dioxide being 22 [H. S. 1963 (Comp.)] 

(c) Two volumes of hydrogen combine with one volume of 
oxygen to give two volumes of steam. The vapour density of 
steam is 9. 

(d' One volume of nitrogen combines with three volumes of 
hydrogen to form two volumes of ammonia. The vapour density 
of ammonii is 8 5. 

(c) Carbon monoxide contains half its volume of oxygen, it 
being given that the relative density of carbon monoxide is 14. 

[ H. S. 1964 ] 
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[ Volumes of gases in each case were measured under same 
conditions of temperature and pressure. ] 

Ans. (a) 1 ^ 1 2 

1 'Q Slffl I 

2n ^ ^fTtH n ’^X •iiTs n ^*2^ C3Ftf^ 

^ ^^131 ^?r, 

^1, 2 ’fIt’T 1 ^r\l 

1?Y, 

V, 1 ^itw ^frt>f h 2 'sil^captfe 

5gig! 

^1,1 1 l 

ClFtRsf I 

c3f 1R^? ’TJlcJT^ *|!^i:^-®=PICl I 

(HCI)x, X v£i<f 1^ 5{^^T I 

»!Jtm 18*25 i ^mPs ’sjhR^ 'eiR=2xlS’25 

^1 36*5 ( ^t-s*i ««rsf=2x^tcif^^ ) i 

(HCl) x = 36*5, X ^^^ ri‘fi’'*fn I 
^ 1 , (l + 35-5)x-36*5, ^1 x«l. 

3^75-<i?, ?iu^''7:3FfR<f 's^npr^ j^u^^-HCl. 

(b) 1 1 ^^^357 I 

51CT 1 ’srtli^sT I 

FRn ^ 'S(TY351 I '«TtC'®NtC5t« 

OTH n m n ^tre I 
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) I CxO# 

c»\«n c»i^tw '^x 

•Tn^JI I W\i:\ ^^{'5*22 i 'Slt'ff^i^ 

‘«wf;i==2x22 ^ 44 ( ^U% ) I 

CxO* <=44, ^1 xxl2-f2x i6==44, ^1, x=l 

CO*. 

(c) ^l^C^C«f5T ^ ^ 

••rni^ST Itii ^^*<5 ^ I 

WR ^111 vii^ ^9^sT ^t^ts?tc5r^f ^^'artir^ i 

^tc*f « ^t’lsriaft? »nt>'^3t^^ >(t*ti i ^jtc^v 

•»t1c§t^ «f3?ii ’IJtc»i ^'s\U I 

2n 2n n ^ 

^1, 2 ^s 2 ^'3 Ws 1 istnl «tfi^, 

^1, 1 1 '8(^^tlc^tC5Fsi vuvn a ’itS^, 

1 2 1 ^|5^ 1 

( F!^*l, ^X ) 

*1^51 

>}-sC5r®=(HiO)x, cwc^r X i 

'«w^=2x9=18 i ^U% 

««fisi=2 X I 

. (H 20 )x= i8.5|1, (2 + 16)x=18. ^1 x = l 

(d) 5?t’?cStC’8R i^%stc«R ^ ^ 

“irtii^ii ^otc^rfR^l ’tTT»i ^^*(?( i 
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intc*rff W'« ^tl^rtartY »fTlw; 

('srrrc^tTrc^l-«f^5i) 

2n n ^It^C^CWSf 3n 

^1, 1 i I ’fl5^v 

^t^c5Tc«ri(-“3 

?rt^C^tC«R I 

1 '■(JtCJltf^Yl 1 3 *n(5r!t^C^«W 

’ifS^ I 

/. wtcYtf^^t^ =NHj 

8‘5 i 'ew=f=2 X 8‘5*= 

17 (’«Tt*rf<^ '«^^=2 x^rcnf^^p ) 

.*. '■ntc^tf^it^ »}u^^=(NH3)x X v<fft »iY'»! •!<“ 

I 

A (NH5)x- 17, ^ (14 + 3)x==17, ^ x-1 

A ^rrcs^Tf^Kt^ *i'nc^»nh3, 

(c) ^n:;TW|c® ’ifflst"! ^rficw^r ^rtc^ 

2 3iwtirt^c« 1 ^tc^ \ ifTii 

1 5lWt^r?C^ n-»i'x^J?F I ^tc^i’fttwti 

2n ^Wt^rh® n ^tC^, 2 «lt 

w\ii^ ^icsTt^tlc^ 1 '^^1% I 1 i 

CxO iRcn mi mtc=T x===^^ ^t^«T 

wti^ ^rcJit’et^m ^^^=14; tfTf 

^*[(4^ 'ewil =* 2 X14 - 28 ( ^^^^2 x ^Tc*r) t 

CxO—28^112x + 16a28?1 x*l 
^4?(, :iCsrt^.OT TO^^-CO. 
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Q. 148. How does Avogadro*s hypothesis help to determine 
the atomic weight of an element ? 

[H. S. 1961 (Comp.) j 1962(Comp.) j *65; *65 (Comp.); *69 (Comp.)] 

[ 

Ann. S 

*itc^ =i11 

'esr^ ^^sitsi iirti:^ '6^ ^ i 

^^R5—i;i) C5i^?:5i^ cnV<*t 

*1^51 5rit^^ ^1 ct\P!^ »I«^1 ^ I (ii) dt 

*it^1WT ^^1 fti I 

(lii) 'e^R *(t^i1 

^ f (iv) f^c?f^c«r? ^ 

(1) *j?i< :-<m 'oti 






jrt^cJtcsfOT c^i\n 'srtcnf^^ ^ 

'€iR 

c^\cn^ dTR ^5,cw 

(H 

=1) « 

1 ) 

5n^d?1c«fC5ra[ 'e«R 

(NHs) 

8*5 

17 

14«14xl 

^rr^Jt»i tNaO) 

22 

44 

28-14x2 

At^ff (NO) 

15 

30 

14=14X1 

4t^c5tcw=r (NOs) 23 

46 

14 = 14x1 

(NaOs) 3S 

76 

28=14x2 



jrl^clti«iR» ^arsi 


«iR 141 'sir 14 i 
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(2) 



'e^ 



(H=l) 

==(2x«{1:Hil^) 

'a%wc:nr 

ar^m (HsO) 

9 

18 

16== 16x1 

^i{ (CO) 

14 

28 

16=16x1 

^1:^^ (CO J 

22 

44 

32 = 16x2 

(SOa) 

32 

64 

32 = 16x2 

*r|5T^tfl (SO J 

40 

80 

4'5=16x3 

(NO) 

15 

30 

16-16x1 


16 I *lt'<5it*ff%^ 16 I 

(3) ( •-3^6 )-cii?r 



'€aH 



(H=l) 

= (2x^811: 


(COa) 

22 

44 

12=12x1 

^4H 5!WtWlt® (CO) 

ii 

23 

12=12x1 

(CaHa) 

13 

26 

24 = j2x2 

(C 2 H 4 ) 

14 

23 

24 = 12x2 


39 

73 

72=12X6 


€5f=! 12 < 

*i^^T 12 1 

f^ff I f%|<r Hi «nf^c9f ch-c^th 

f%#Er ^f%-2oiH* «fc?rr5r<^ (c) ’®^•^r»f? t^i*r^ *r«l% i 

Q, 149, (i) Show that gram.molecalar weight (or ono 
gram-molo ) ot any gaa occupies 2% 4 litres at N. T. P. 



AVOGADRO’S HYPOTHESIS AND ITS APPLICATIONS 


31T 


(ii) What do you mean by gram molecular Yolume or molar 
volume (H. S. 1970) and Avogadro's Number ? 

[ (i) nfiisit'i cn-c^t^ ^»r?r 2 ■.*4 

(ii) '«'srrtc^i?{tc^t5 yfs^in ? j 

Ana. (i) <sn^- 

M ! mH 1 0'089 iSfTsr i 

(D)=-— 

- muu 1 l^ibN ^UC^lcarCHU 

~\j‘l}t9 

,*. <2}^«i 1 nnc^i? 

=0 039x^^f^R|r ^JI^=-“0’089X'^ [ ^rt^l M~2D] 

‘ M 

A ^RTt'5 0 C89X y ^ 1 

2 

. /. «mts M mn '=rt?^^r=“';Tr. ^1 22 4 i 

U Uo? 

(iii) aiiTf 'sriirssi—n?ti:<?i- 

(Sitsr 'srkR^ «it?i'>5^f ?c?T! 

ffrtc^i^ 'sit^rssf 22'4 i »fTl*i 

( eflFect ) I C^-CRstiRf^f?^FtC*t'Q^tW«tf 

CRFtJl nftc< ^-5 >rs^5|r 

^tc«tnrc^ni »iwi I 

*lxCR^^ N iiVs ^\^^6'023 X10** I 
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Q. 150. Indicate the importance of Avogadro’s bypothesla la 
Chemistry. 

I fim I 

I «f «T'SF -gnsiif^ 

fl I Cn 5T^5T f^tch, 

C«t 

STtt I 

(Avogadro’s law) ^9!1 f I 

’C»fl^1 

•^t^‘'^T ^*n^«cn f c^-n»itc^T nTtm^Tssf ■■^ir, 5it?i n^n(il5tcfi 

»ii??rc^T ^it^n ^t"?! Sit?, *®1^1 ^jt^l ^-ai w 

« 

I »!T?tc^ Rrrtini 

c^tufn 4|?iin:-(i) 0^)^^W 'B^fllCSf^, CIFtl^s. 

I (ii) 'eifil 

^ » iiii) ^t’t’itsn'« 5tt*f 

c^-c^t5T ’iTtc*!^ 'Brr^^sr 22 4 i va^ 

af^'if^ n*ftC<R irt^ 

*ft^5rl«fr5r^ ^Efs( fsifs ^1 I 

Numerical Examples [ 5rtt^t^^ ] 

1. Express in number of gram molecules (or moles) :— 

100 g oi sodium carbonate. 

[ drr 4 -'«i\»iv<nT^‘i 100 srt^i c*itf^it^i 1 ] 

Ana. CHtf^^l^ ^t^wt (NatjCOg)-*^^ dfm -106 dH? I 
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N^^,co^-i)g _ion_ 


09434. 


2. 2*5 gram-molecules of HiSO^^how many grams of 

«,so^ r 

[ 2'5 5ft^-'sr^H2S04=Ti5 fitter H 2 SO 4 ? ] 

Ans. «^'sf=98 filter, 

/. 1 >5rt^-'5ri Ha SO, =98 H SO,» 

2*5 HaSO, « 98 X 2-5 245 H.SO* 1 

3, (i) One iiram inoleculc of oxygen contains 6*023x 10^* 
molecules. Calculate the actual weight of one molecule of 
oiygen. 

r 6*023 X 10^1 

til'll I 1 

Ans, 6*023 x 10* «rf%cwsr = 32 <5rtir. 

^■> 

€^>i-= , ----■ £ - — iif'U I 
6 i}^j X tU 

=5'31x 10“2® I 


(ii) What is the actual weight of an atom of nitrogen f 

Ans. 6*023 x 10* '"fe €WJf= 

1 <irr^-wtt^Tlcttcirsi«'i4 

/. 1 ® iit^cjiwsr io^»=2'32 X 10 -.*.* «rm i 

•4. (i) How many molecules arc there in 0 01 gram of water J 

io*oi «ic^ ? ] 

Ans. 18 5ft511 * 

18 mn '=11^ »iN*(TI - 6*023 X10®* 


0*01 ^ 


6n23xin«Sv0'0l 
18 

'3-34x10®“ 
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(ii) Find the number of atoms present in 1 gram of chlorine:^ 

[ I ] 

Ans. ciFrf?C-»^ 5rt^'*t?^1l=35'5 I 
35 5 CSFtRcflr = 6 023 X 10®» 

frno't y 10^' 

.% 1 - "a—-=1*696x 10®* 

5» Calculate the weight of 10 litres of carb:in-dioxide at 
N. T. P. [ 10 I ] 

Ans. (CO 2 ) 5tt?-'®rKf4^ = 12+32 ^1 44 

I 5ft5r-'®rT'rf^^ ’srri[^^=2i*4 i 

22*4 ^^jt=44 m-if 1 

44 X 10 

10 - 41 

19’64 t 

6. What volume at N. T. P. is occupied by 5 g. of ammonia 

gas ? [ 5 ^jrc4t'49i nTtc44 ^srt^-jrr ? ] 

Ans. iNHJ-ii4 «^s[=14 + 3 41 17 f 

efJTf*! 17 ^5114 ^rtC4tf^^t5 ^^4'^5T = 22‘4 Wr4, 

.-. „ ,. 5 „ ., „ = --^7— ^ 6 59 I 

7. 95*2 c.c. of a dry gas at N. T. P. weighed 017 g. Calculate 
the molecular weight of the gas. 

[ 95'2 c.c. ««R 0*17 ^Th? 

Wii ^ ] 

Ans. 95 2 c.c.=95*2+ 1000 4l 0*0952 t%lrt4 i 
0*0952 9\tU »!Ttt‘T4 €«r4=0'17 5ft^, 

.-. «tJiti 'I’rrrt22-4vtOTi 41 43 atrtt 



22'1 5 

/. ’turn ^ 4'«I 


8* A sample of gas weiyLiijg 0‘3i4 g. occupies 304 c.c. all 
5i7 C and 750 mm. pretsurf. Calculate, tiie molecular weight of 
the gas. 

[ 27'’C ^ 750 mm bICI ^’344 C^1^i ^tTO 304 c.c. j 

A ns. «f5rr=l V c.c. 


750 V "04 

27 +ii/3 


760 xV 
27) 


, s1 V 


750 V 304x273 
7c0 X 300 


^ 273 c.c. 


= 0-27i;f4T5 i 


0'2T3 ^0’;U4 sir 


■ 9 » -fO'1 * ” ” _0 .3^4 X 32 4 

0 273 

^1 ?S’225 S1T3I \ 

«Bf^I=2'<‘225 I 

94 One litre of a gas at 27’C anl 780 mm. weighs 1*215 gm^i, 
calculate the mnh'cnlar w- igljl; of the ga«. [’H. S. 19G3 ] 

[ 27^C 'il^N 780 mm. C^T^? ’tlTC^lf 

r2i5 ^Stt3i I 1 

Ans. N. T. P.-C^ r^o-N 0 934 

<60 X (273 + 2i) 

N. T. P.-c^ 0‘934 9fitcn4 i.’?15 sitsf 
.*. N. T. P.-C'® 22'4 -Q 93 !^ 

= 2913 -sn^l I 

,*. '€^^{=2513 'Stt^f i 

30, A compound has the followicg composition by weight: 
hydrogen 1‘59%, oxygen 76 09%, nitrogen 22*32%. 467‘7 ml. of tho 

21 





lllUJitJtt SilUOJNJ^AKK CiUiMlSTliy UUMJfAJKlUN 


eubstance as a gas at lOO^G aud 740 mm. pressure weigh 0‘939 gm. 
What is the formula of the compound ? [H. S. 1970] 

[ 1‘59%, 76'09%» 

22*32% l ICO^C 740 5tC^ 

( ^\P{ ) 467“7 0 939 <£Jtsi I 

?F?[ ] 

Ans. 156 15^^ C(f^—^5\ HNOs • 

: N. T. P. C'® V 

= v~ X 740x4 67 7 

"j 73 273+lOu 760^373 

= 333'4 =0' i33i 

0’33.34 ^Bf^ = 0'L;39 

0 3334 

/. = 631 

'Sfc^ n 

/. (l + 14 + 48)n = 63 I 63w = 631 /. « = 1 

.*. (TikfB? '5iT«ff4^ - HNO 3 

11. One litre of hydrogen at N. T. P. weighs 0’089 g. What is 
the volume occupied at N. T. P. by 

(a) ' one gram-molscule of hydrogen, (b) cue gram-molccule of 
any other gas ? 

01022 ga of a substance when vapourised occupies 55‘6 c. c. 
at 27 G and 760 mm. Pind the gram-molecular weight of the 
substance. ^ [H. S. 1966] 

Ads. (a) 1 'e^^ = 2 x 1« 2 dTf^ I 

4pfT*i 0‘0S{» i 
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^ (b) ?lTtr»ra f2’4 


760 V V _750x55-6 
216 


V = 49*8^ c.c.=0’04984 


21+216 

0V4984 ) 9tTtW? '«'Pfst=01022 ^ I 


22*4 

.". 'ew^f= I5’93 ^ 


^01022 X22’4 
’0“iii84 

^ 45*93 I 


12. Whafc will l)s the weight of 45 c.c. of a gas at 20*C and 
755 mm. pressure ? Aqueous tension at 20'’C is 17’4 mm. and the 
molecular weight of the gas is 120. 


[ 20'C 755 mm. ’tiTW 45 c c. ? 

'6Bf=? 120 ‘20“C-ii?r Br% ^*117*4 mm. ] 

Ans. tfjsit'l V c c, 

V y 760 ^<15 X (755—17 4) 
i27^-f--0) 


r • 


c.c.=0-0408t Hfets? 
:.2'4 '6^d«120 dtsi, 




0-01081 


22 4 


13. Four volatile compounds of nitrogen contain respectively 
82’3, 6'V6, 4G'6 and 30’4 per cent of nitrogen by weight. Their vapour 
densities in thl same order are 8'6, 22, 15 and 46. What is the 
probable atomic weight of nitrogen ? 

[a^ic«fpra Bfift Svtt :k«(I IWI aiW 

SS'S, 63*u 46'6 vS^x 30'4 I 8‘6, 22, 15 

*6 I »WW 'G5H ^ f ] 
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Ans. W = 8’5, .*. 

2 X 8*5 »> 17. 

100 mi N-<m 'e^Jl«82'a m, 




82 HX17 ., 


iOU 


13*99 


=22 i :. = 22x2 = 44 

100 3 ic«(j N'ii?[ 'e ?*^=6 rc ^t^t, 


/. 44 ’ ” J 

c^\cn5 w=»i5i ;• '€^=30 1 


30 c^\w?f ^Cfn N-iJ^ ^1 13 98 ^5t} 

lOl) 

i .*. '6^i:? = 92 I 

92 ^1 i^7'97 I 

100 

W 5|'!^r.S‘TC^R?r 

'eiR^^^:^ 13*99, 27*98, 13 98 41 Tn 27 97 14, 28. 34, 2S 

mH ( 5J1W ) I 14 <2ft31 6®r8^ I 

S#tfC^W9 ^1^3]teff<?P 14 I 

,.4'U An element E forms two gaseous hydrides A and B which 
contain 75 and 80 per cent of E, and han e densities of 8 and 15 
respectively. Given that A contains only one atom of E in its 
molecule, calculate (a) the atomic weight of E, and (b) the formulae 
of A and B. [H. S. 1964] 


Ans* 



E-.fl^ 5ita5i 

A 

8 

2x8“16 

75 ^ 

B 

15 

2X16-30 

80 
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A => 12 

B „ „ .. 

A ’l^'srru, E C5i\q 'srfiT^ I E c^i^c^iir 

12 m \ A dtc’f H «i25% ; B c*l\cl H-=lO% 1 


»r^^i ^it3itc^ ’it^’iit'tf^^ ’^rai 

A 

E-76^12=»fV25 
H=»2r)~ ? .--^25 

E = (V25“^G25“1 
H-=25-rfi’2r)-4 
.'. A c^)in^ ^ EH 4 

A {EH,)n->I 6 , 

^1, (124- l)n = 16 ^1 n = l 
,*. A 
-EH 4 


B C^Vc^t— 

E^80-rl2=rr67 
H=*^-M = 20 

si^^rn '®t’f 

E=()'67-r6 67«l 
H-=20-rG*67==3 

(rtfT nv^) 

:. B EHi 

(EH3)n='30 

^1 (124-B)n«30, ^1 n==2 
.’. B 'srf'tR^ 

« (EH,»2 E,Hfl 


15. What is the voliirae of one gram of hydrogeii aij N. T. P, 
and how mar.y inolcciiles of hydrogen are present in one litre of the 
gas in this co udiiion? [H. S. 1972] 

Ahh. 51151-^^ »t^C^tCSf5f ^1 2 5lt5[ 

^^H==22'4 Wl^ I ^ 

1 51151 ^111*2 I 

a 
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«b*023xl0*» I 

.*, 1 '5I^T|T?T 22 4 


’fJTC^ m ■=* 6 02rj X 10 






6‘023x^ 0^-^ 
22-4 " 


= 2*68x 10^-^* I 


EXEECISE VII 


1. Express the following in number of gram-molecules ( or 
moles ):— 

100 g. of KOH; 265 g. of NaaGOs ; 12*0 g. of lIiO^O*. 2HfO 
( oxalic acid crystals ) ; 100 g. of CaCO* ; 49 g. of K 2 OrjOr. 

[ Ans. 1*785 moles ; 2'5 moles ; 01 mJe ; 1 mole ; O'lOOG 
moles, j 


2. Express in grams ;—0*5 moles -'4 HCl ; 2 racles of NOj ; 
2*5 moles of gluccse ( CjjHis Oh ) , 0-05 molj^of KMnOj. 

[Atjs. 18*25 g. ; 34 g. ; 450 g."; 102*7,^1 


3, What vclume?at N. T.;P. isJloccuj 11*08 by ;— 

8 g. of oxygen, 84 g. of Lotrogeti, 7 3 g. of fIGI, *034 g. of 
ammonia, 10 g. of sulphur dioxide ? 

[ Ans. 5'C litres, 67*2 litres 4 40 litres, ‘0448Aitree, 3*5 litres.] 

4. What are the weights of the fullowii g volames cf gasca 
when the volumes are measured at N. T, P. ? 


2*24 litres of oxygen ; 5 litres of carbon monoxide ; 100 c. c.[of 
nitrous ox^e (N^O;) ; 1 litre of chlorine ; ii;? c, c. of nitrogen. 

[Ana. 3 2 g. ; 6*25 g. : 0*196 g., 3*17 g„*0’l4 g.] 

5 . A litre of oxygen at N T, P. weighs 1*43 g. What is the 

molecular wt-ighli of oxygen ? [Ans. 32] 

6. The volume of 1 gm. of a gas at N. T. P« is 500 c, e. WhaiT 

ii the molecular weight of the gas ? L H* S. 1970 vComp,) ] 
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[ N. T. P.'C« 500 c.c. iSTPr, 

. , 22400 C.C. , , „ =JJ‘_^9®=i44 S4mtl 

/. = -14‘B ] 

7. Calculate the molecular weight of a gas 1 litre of which 
weighs 3’17 gm. [H, S. 1971] 

[ N T. P.-C5 I .UHJ 

N. T. V.-CS 22'4 '^^ = 317 x i:>2*4««71 ^ I 

.'. '6WSI =71.] 

3. 8 g. ot a gas occupy a volume of 2‘8 litres at N. T.P, What 

is the molecular weight of the gas ? [Ans. 64] 

9. 190*4 c.c. of a dry^ gas at. N.T.P. weighed 0*34 g. What is 

the molecular weight of the gas ? [Ans. 40] 

10. Calculate the weight of three litres of a'gas, measured at 

N.T.P., the molecular weight of the gas being 30, [Ans. 4*02 g.] 

11. Calculate the weight of 228 c.c. of a gas measured at 27*0 
and 750 mm. pressure, its molecular weight being 28. [Ans. 0*2557 g.] 

12. What volume at 27’C and 740 m n, p/es sure will be occupied 

by 1*7 g. of ammonia gas ? [Ans. 2*528 litres.] 

1,3. A Simple of gas weighing 0’-22 g. oGcip *08 a volume of 48 c.c. 
at 27*C and 740 mm. pressure. Galculat** the molecular weight of the 
gas. [Ans. 116'8] 

14. 2*702 g. of a gas occupy 3*895 litres at 20**O and 780 mm. 

pressure. Calculate its molecular weight. [Ans. 17] 

15. 0*393 g. of a gas occupies 222*7 c.c. at 27*0 and 750 mm* 

pressure. Calculate its relative density, and give its molecular 
weight. (Cal.. I. Sc., 1962) [Ans. 22 ; 4fl 

16. Calculate the molecular weight of a gas 0*034 gm. of 

which occupies a volume of 30 c.c. at 27*0 under pressure of 760 mm. 
ol mercury. [H. S. 1971 (Gomp.)] 
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[ N. T. P.-c^ ^nm v c c. 

7<i0xV ThOvHO T()0xS0xO73 

..-H “;'7,i+;7 7.,0X300 =27 3c.c. 

'M\i c.c. %\\m 034 

/. tsm-' 2240;; c.c, '6if;^= P ^jt^] 

L*7 3 


=■27*89 (5tPl 


17. 019 g. of 

a volatile liquil 

heated above its boiling point 

to a temperature i 

of 40'’C, gave 6;> 

c.c. of vapour* at 770 ram. 

pressure. What is 

th© mdecuhr Wright of the liquid ? 

[Ads. 73'6] 

18. Deduce th 
foliowdng data— 

e j'.robable atomic 

weight of carbon from* the 

compound 

% of carbon 

relative density 

Methane 

75 

8 

Ethylene 

85 7 

14 

Propane 

81'8 

23 

Benzene 

y2’3 

39 

Carbon dioxide 

27 3 

20 [Ans. 12] 


Additional Questions with hints on answers 
CHAPTER XIII 

1. Explain and inuft''at6 (J<y Ijnssac'e lavv ot i^ftflftans.Tolnnies *ud sboiV how 
it b.ip led to^'the di.>tn;ct Cii between atoins and molecules. 

[Ans. 142 -6 14S ' 

2. Fniinclate Avo adrj’p hypotVjesia and show how It leads to a oleax 
Interj'refcafrJon of Gay Lo^^ao's law of gas' ons volume?. 

I An«- 143 fb) ^ 144 {a) s? <sirsf'S4' C?<f I 1 

3. 8tate Avogadco’s hypothopij.'<. What are the Important deduct oas arrived at 

from Avogadro'a hypothesis ? Desoiibo in details any two of these with the 
help of Avogadaro’a nypolhesis. LH. 8. 1968 ( Oomp.)] 
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[Q. 143 (b) ;; (i) ■JtJtOia '^1^3 Ms (Q. 

146) (li) R't*t (Q. 146 ) (lii^ «3ft«i 

.«}» ^ 2y;‘4 ( Q. .149) (iv) CSltwa 

'8''^»1 (Q. 148 ). (v; V, KM r-'^r^r?. 5?C^ < Q. 147 ). 

4. State fcow Avo^'Bd) o"a bypoii e^lfi baa proved nsefnl in Lt)e determination of 
a^orriio weights of ga-eous elementg. 

[ Abb. 14S «:r'33 - O 

5. Explain cleaily ti'e mepn'ntr ot the terms reZaiiufl density and molecular 
U'Bight appl ed to gapes. Sl'ow how AAopedro's hypothesis niay be used, to 
oonuect t),e rela'lvs density of a gaa with its molecular welp;lit.! 

{ Ann. 140 I ■ 

6. Explain how Avou’soro’a hypothesis brings into harmony Dalton’s atomic 
theory rfr.d Ciay Li psac’s lnvv of gaseona volumes. 

[ Ans. 143 « 1-14 !T* ij 

7. Sulphur diox do oc nt < ins its own volume of oxygen. What does this tell 
you about the tormol: of snlphut !lii.x:de ? What else mast be known 
before the mc/leoular formula of the ^-as car) bet-h’’ 0 n ? 

[Hints: ;47 (b) ii; *:'at''Sii cif^ I «ft^1 

i ] 

8. Eiplaii: w*nh referenoH to osygen, tho difVerence hefcw’een the weight of 

ilio m<lecvd<» and ti e ii f leculat weighl. Wr.afe do yoa'undorstand by f a ) 
gram-moliculur weight (b) gram-moleoular voinujo of oxjg n“7 Give 
tboir values. [H, S. 1565] 

’vsl I 5'?T56’aixl0“** 

aft^J ( ^-yt?5s*i 3. '^gi 3 h » ) I I 

.K3fif»|'» j? I ??T?I I If I 

fa) '9 (b^.qu 7-t 149 ti;) >5"CT?t'5?[ CS«i I «lfeoW? 5|f5-'e;^ 32 fittX- 

2.1 4 pi'^Ts j 

9. II A\ wi ii^i' 3 cn ' t ' f wth A*m {:-di\ ‘a j-ypotht? s ibtit If the vaponr 
den-fty o- a sni a ance f o jt-? n ole^ uiu’* weight would bo 44*0 ? 

[ H. S. 1972 ] 


[ 


14f, 




k|^ 5 


3’0 i 

'SBfsi 

ii$‘c§tc«(Wd 





CHAPTER XIV 

Simple Chemical Calculations (2) 

[ ] 


(i) ?t»mrfi3f^ '3rr?i 

O^C « 76('-mm. «1<T1 I 

(ii) 09^ t£fN~'Sf‘3[^5lTtC»l? 22‘4 1 

(iii) ’fTPrfS^ -?}5ir«< ill 

'STl^i^w 

Ti Ta 

^f?C® I 

(iv) ssm®! I '€-5ii-0‘089 ^I1 0'09 t 

iv) ’fTR^ 'st?^ ^ cx.'C« 5JW I 

(vi) 1 f5^^3 WxO‘f‘S9 ^1 0 09 ! 

Numerien! Esramples [ ’ttf'i'f^^ ^ift^'1 

1, What volume of oxygen at N. T. r.*woii](l be given off by 
the complete dfcompofeition of 56‘35.g. of pota?:siuiii chloiate ? 

[ f.*"’3. «t51 •tSrf’IStsJ OFfCsS' »i’T< aRt*! 5tt»f « 

'St'IStSft ■sil’ROT R/Wefi! <1T'S?I ? ] 

Ana. IKCIO^ --- f'KCl + 30, 

24?; StR 3 X 3'r4 fsilSW 

isRit*! sw «'sst«jrt;5tT, 

2 i5 atw KCIO, 55'C?i Itwn ^ 3 X 22-4 

3 X 22'4 X 5R‘35 
246 

16'46R ftSW I 


66‘36 „ 
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2, What volume of hydrogen, collected at 15 0 and 788 
pressure, would be obtained by dissolving 10 g. of magnesium in 
dilute sulphuric acid ? 

[ 10 16"C 

7S'0 htC*1 ? .* 

Ansj Mg + HiS04 = MgSOt Ha 
24 22-4 

22'4 ^ 10 

9‘33 l3 


3iW 9 33 ITi C 

*'0 BtC’l V I 

780 X V ^760 X 9-3 t . 7*D x 9 ‘h::; x 28S^,^.,^g , 

15i"27.i 273 , 78UX273 


3. How much calcium carbonate must be strongly heated to 
get 12 Hires ol carbon dioKide at N. T< P. ? 

[ i 2 '4T'4^ 

r J 


Ans. CaCO.j " CaO +CO.2 

100 22*4 { «f5lH 

22’4 CO2 ^m\ m *00 CaCOa 


12 


r 


)j 


5 ) 


100x12 

22*4 

?1 53*57 51151 CaCO 3 1 


CaCOs-^5 53*67*511*1' 



332 


HIGHER SECONDARY CHEMISTRY COMPANION 


4. Calculate thefweighb of zinc which, when dissolved in excess 
of dilate sulphuric acid, will liberate 0'57i'litre of hydrogen at 27*0 
and 750 mm. pressure. , 

How much zinc sulphate will be produced ?i (Zn=G5'38. 8*= 32) 

[n. S. 1961] 

[ 27’C-^ 750 mm. OTu «r5r ^ 

'*lf^3itc| Tir%f«T§! ^TtfTO 


Ans. 27*C '6 750 mm. MC’l lO'o? 
<2|5ftS V 


Vx760 

273 


0;57 X 7'O' 

27 + 2;3 


?1 V=a 


27RX *,57X750 
:60 X 300 


= 0*511 Wt? 


Zn + 
65*38 
22*4 

A 0*511 


HiS04=ZnS04: + Hj 

161*38 22*4 ) 

65*38 (2tf^ 

6.5*38X0*511 



l'49l'l -llTsj I 

fwm 1*4914 I ' 

'siT^T^, 65*38 5rc^ PTl i 01*38 tSTf^ I 

1*4914 

I tt », )f fi ,y •• 

6 ') .',8 

511 3 6812 dmi 1 


5. Ca]er.b;te the weighr of pure calcium carbonate from which 
500 c.c. o' rarhon <ii j\hle at 27°C and normal pressure may be 
props,r-^d. Wl.at wiJ.jht of pure carbon would ^ield the same quantity 


of carbon dioxide ? [H. S. 1964 (Comp ) ] 

. Acs. -!Ci;*f 500 cx. ’tlTOT N. T. P.-C'® V cc. 
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VX760 f=00x760 




>"00 ^ ^ ^^ 273 X 500 X 760 ^ . . 

300x700 


~ 0’455 I 

CaC08-l'2HCl=CaCL ^-H^O f-CO. 

100 <21131 22--i (N. T. P) 

N, T. P.-C® 22*4 Km CO 2 m 100 CaCOa 

” 0*455 ” ” ” ” 

2J 4 

^1 2*03 <5lt3| CaCOs ?^tc® I 

C -H Oa COij 

12 2}t3i 22*4 iN. T. P ) 

22*4 CO2 *lt€Tl1 12 2tt3( 

„ „ , l‘^x 0*4^5 


0'4j5 " 


22’4 


n 0*244 -2Jt31 [ 

6. 10 g. eacli lof potassium nitrate and potassium chlorate are 
separately decomposed to yield oxygeu, Compare the volumes of 
oxygen produced at N. T. P, 

[ iO <2Jt3i ^^Tr»H.T3( ^ ^^I>nit3| (3FtC<^ 

I (2)3(1«I 5tcn '6 ®t*i3n3;t?i '®iT?i®OT 

'515^*11® K V i 

Ans. 2KNOj - 2 KNO 2 1- Oj 
2('2 22’4 

2 KCIO 3 ■==* 2KC1 + 3 O 2 
245 <Slt31 3x22*4 

5tCl '6 ®t‘l3rr;itii, 

202 <Stt3( KNOs 22 4 K^t^, 


10 


« !2>xl0 
202 ‘ 


^ 1*109 
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245 5ff3i KCIO,* ’®(fWR l[Ox22*4 

• 1 3 X 22 4x10 

’ * » t) » » n » 2^^ 

^ 2'742 I 
109^ i 

KCiOj 'a?f’SC«R?|^( 2 742 2‘472 

7. Bed-hob iron decomposes steam and produces hydrogen. 
Iron dissolves in dilute sulphuric acid in cold and produces 
hydrogen. If “a baloon* of 3000 litres capacity is to be idUed with 
hydrogen at 27'’G] and 7d0 mm. pr ssure.t whatSis the minimum 
quantity of iron required to liberate the necessary amouat of 
hydrogen ? 

'siJTto c-k ^1 Mli I 27’C « 1750 

mm. 1000 c^=i 

^C5t ? ] 

Ans. 3 Fe + 4 HyO ~ ^0304 4 - 4H2.(i) 

3x55*8<2rr51 4 X 22-4 

Fe + H,S04 ■= FcSO* -f Hg.(ii) 

55*8 «Sfr^( 22 4 

(ij ifN 3 dim ^5|t^ 4 X 22 4 

TO 1 Sim-*1^3n<3, 'SITIRI^ fc^!l ^^c^tciR ^«>|1 


TO I 

(Hi 1 dlt3|"*f«mTt 22‘4 

TO i I 

23*C 750 mm 1000 ^^CiR ’lTfC*R «rlrBR ^ 

>1. T. P.-C« V fs[^ ^?f, 


1000x750 

27+273 


Vx760 
273 ’ 


^ V«897*89 I 
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4 X 22*4 3 X 55 3 


897*89 « 

;. Ui,<^ 'e^rs^ -1677*53 \ 


i3 X 55*8 X 897 89 
4X22 4. 

^1 1677*53 iSm I 


8. How many kilograms of iron will react with steam to 
produce 1000 litres of hydrogen at>80'’C and 780 mm. pressure ? 

[H. S.1970 ] 

[ 80 C v£l^^ 780 5tcn 1000 

^C® ?F® pPCtf^t^ai MTCn?! ? Fe-55*o5 ] 

Ads. 80*C 780 mm. etc*! lOOj f^ST? ^C^fC5fC^ 

N. T. P.-C® V 

760xV _780xl0C0 ^.273x780x3000 

' 273 “(273+801 “ fb0 x 353 

« 793*8 I 

3Fe + 4H2O =» Fe O4 + 4H2 

3 X 55*85 m 4 X 22*4 fsifef^ 

4 x 22*4 UtU Ha m 3 x 55*85 (Sftsj, 


793*8 


*9 


ceit^ '««?i{=*1485 1*485 ffC^T'SlPl I 


1 3 X 55’8i X 793*8 
4 X ii2 4 
^1 1485 <5ltai I 


9* 10 g. of a compound contains 0'262 g. of nitrogen» 0*075 g. 
•f hydrogen and 0‘663 g. of chlorine. Find its simplest formula. 


Calculate the quantity of the above subftanee from which*you 
ean get one litre of the ammonia gas at 27'’G and 760 mm. 

' [H. S. ( Oomp. ) 1962] 

aub. <a«n 'ww w 168 ’jim 4 ^ 1 cs’Sftfei "isi-jrw* 

-NH.C1. 
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27 "C 760 mm. 5tcn 1 N. T. P.-c® V 




V X 760^ 1 x760 
273 '27-1-273 


1 XTr‘0x2J3 

'300 X 7 60 


0 91. J 


2NH4 Cl -f Ca(OH), = CaCl 3 + 2NH»+ 2H, O 
2 X 53'5 ^13^ 2 X 22-4 (N. T. P.) 

2 X 22 4 2 X 53*5 ^Jtsi NH4CI 

. p,.Q^ 2x53"5x0’91 

” ““2x22 4 ' 

^ 2 1734 «Sjt3l NH4CI i^C® I 

10. A salt has the following percentage composition :— 

Na*27’38 ; H=ri9 ; G“14*29 ; O = 57'40 

Find the simplest formnla. 

2*1 g. of this salt is strongly heated. What is the volume of 
carbon dioxide evolved at 27 C add 760 mm. and what is the 
weight of the solid residue ? [H. S. 1965] 

Ans. '«rvC«ra m 156 1 

NaHCOj 1 

2NaHCOs = Na^CO., -b Hj.O 4- CO .4 

2 X 84 (Stm 106 22*4 (N. T. P.) 

N. T. P.-C® 2 X 84 -sitsi NaHCOj COs. ^1T6^1 m 22'4 


ri 


- a1 0 28 

2x?<4 


N.T. P.-c® 0*28 Sim V 


Q-2SX760^ Vx760 . 0-28 x 760x300 ^ 

273 300 273X769 


2 X 84 NaHCOa atc® «iaC**R:aa 106 *51131, 



lOo X 21 
2x84 

ai, i'825 mn i 
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11, Wliali volume of carbon dioxicle at N, T. P. will be obtained 
by the action of 5 litres of HCl (ep. gr. 1*16) containing 30% of the 
acid by weight on 3 kilograms of Eoliurn carbonate ? 

[ 'sfjtr*!'® mm 20 

eq^N ri6 I vilt 5 ^t? 3 

C»iT%^t5? StC’f 'Q 

Ans. I c.c. HCi-^^l '«^^«1*16 I 5 

'«w;i = 5C00x 116 5tt^( I 

100 dtt3{ HCl dJTu, 

.•• S800 . „ „ . . = ^ 1740 m I 


Na^COj + 2HC1 =. SNaCl+CO. + HjO. 

106 «SJT^ 73 22*4 

73 (Sjf3| HCl-^5 if5f Na2C03 == 106 <sm, 

]0r>vl740 


1740 


73 


311 2526*57 dlt^ I 

C5iTi^T>r <lf53iT‘t = 3 f#C9lt2fT5i«3C09 dtt^f I 

ft'SRltCS 'SfTTfjTB 

*ir9?rfc«ta fiq^g gifgcg i 

73 dlt^ HCl-vS^ COa *lT«irl m 22*4 

22*4 X 1740 


1740 m 


7d 


^ 533*93 I 


12, 100 c.c. of a (olation of hydrpgen peroxide in water wben 
, boiled, gave 5 litrei of oxygen at 12‘'G and 750 mm. pressure. Find 
the strength of hydrogen peroxide in the solution in terms of 
(s) percentage, (b) grams per litre, (e) volume strength. 

22 
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[ 100 c^. 12"C '« 

760 mm. 5tC*f 5 Wf?f ^ I (a) (b) ff\tU 

iStf« •SfN, (c) T^f 

Ana. 12"C v^^-s 760 mm. 6 tC *1 5 'smTO 

_. .. _ ^ «r=r 760 XV ^ 

V 12+o7lj”~^3~' ^ 

V==^^^-—^ --^'^^«4*72 I 
750 X 285 

2 H 802 « 2 H» 0 + 0 a 
2 X 34 22*4 (i2j5rf«l ) 

22‘4 2 X 34 (Srrsi H 2 O 3 

.-. 4-7S " " " g?53| - y*7? U-335miH,Oii ^ i 

JZ 1 

14*33 iStt^l H 2 O 3 .100 c.c. ^^<1, 

^n. W*rY 3}tai1-14*33 I 

14*33 X 10= 143*3 m I 
■ CJf^ TOI CY «f5[t®l 

68 ^ H 2 O 2 Cfa 22400 C.C. 

.*. 1 4lt^( H 2 O 2 m ^1 329*4 c c, I 

DO 

100 C.C. 1% HgOa-^Y CJf!! 329*4 c c. 

. .*. 1 C.C. 1% H 202 -^^ m 3 294 c.c. «rf%t«R, 

1% HaOs-tAY ‘3*294 «rlK^85(’ 

.*. 14*33% H202-*«’5 ^It35l = 3*294 x 14*33 ‘47*2 ^tTOl’ I 


13, Qiygen obtained by heating 12*25 g. of potaiflinm chlorate 
le pgiiad over 5*00 g. of pure dry and ^heated carbon. A part of 
Ihi tarbon. burnt to earbon dioxidt. What it TOluaie of tbit 
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formed aii 27"0 and 76 cm. and what ia the weight of 
residaal carbon? ' [K=^39i Gl = 35’5 ; Os*16] [H, S, 19631 


Ans. 2KC103=2KCl+30y 

245 «srfs( N. T. P.-C15 ( 3 X 22-4 ) 

246 <511. KClOs ^ps ^ 3x22’4 f^?f 

3x224x12'25 

12’25 «SI1. „ „ M — 

^ 3*36 I 

C 4 - O. =« CO 2 
] 2 'SiPr 22’4 22 4 ( N. T. P.-C^ ) 


22'4 1^. ^TC’t 12 

I2x3;36 
22'4 


3*36 fii. 




)) 


j’ 


}9 


1'8 


'S'Bf^ = (5-1*8) iSfrs( = 3'2 dJt^ 1 

22'4 R ^ps CO 2 ^ 22 4 (N. T. P,-C^ ) 

.*. 3’36 H COi ^ 3’36 R ( N. T. P.-c« ) 

27 C iilTs 75 cm. SiC'l COa-^ili! V 

Vx 75^.3*36X76 ^ .3Qi> X 3'36 x 76 

"300” 2/3 ' 76X273 

==3741 Wf?r I 


14. 1 3 g. of isinc are allowed to react with dilute sulphuric 

acid eontainiug 3 0 g. of H 2 SO 4 . Which of these cheinicals is 
used up when the reaction ceases, and what is the volume of 
hydrogen evolved at 37 C and 765 mm. ? (Zn —66 i S 32) 

[ H. S. 1963 (Comp.) ] 

Am. Zn + HjS 04 ="ZnS 0 * +Hi 
65 98 22*4 

66 #n»f H 2 SO 4 98 

98 X 1*3 ^ 4 -4- , 

1*3 «mi „ „ ,» .. ^ 196 4rm I 
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H;iSO* f«rN^ f r3 <5jf3i) m'm i 

^?c5lc9iw^ *lf?5it«i i 

65 iSJtsi fsf-N^P N. T. P.'C^ n'hr 22‘4 


rdm^ 


»l 


** 


l> 


*f n 


tf 


22*4 X 1-3 
65 


0*418 I 

N. T. P.-C’® 0*448 3TC 755 mm. 5tC*1 V fsi^l 

75.5xV_ 7fiOx*448 ^ 7.5.5x V _ 750 x’4^8 
278 + 37“ 273 3iO “ 273 

.*. v=^^-’~- ?-~”=0’512f^6r» I 

it)6xTti 


15. WLab volume of sulphuretted hydrogen, measured at 
27*C and 750 mm. would precipitate the copper in a solution o# 
2 g. of OuS 04 in water ? How much ferrous sulphide would 
give the requisite quantity of sulphuretted hydrogen ? 

(Ou=635, Fe«56) [H. S. 1964] 

Ans. CuS 04 + H;^S = CuS + H.,^S 04 
159 0 dlt^l 2:^‘4 (N. T. P.) 

159‘6 <5J1^I CuS04-*fl? HaS e^,tc>i 22+ 'N. T. P.-C^ ) 


2«Slt3l „ 


^V 4 ^2 

lt9 5 

3^1 0*2808 ( N. T. P.-CS ) 


'»rr5^5i V Wn 


750 xY_7.»'0x *2808 ,,_7«0x *9808 x 300 

” 300 273 V* ij43x75U 

« 0*3126 t 


FeS +H8S04 «FcS04+H2S 4 

> 88 dfPf 22'4 ( N. T. P. 
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22’4 H.S FeS 83 

.-. 0-2803 fSiSf? . 1-103 alM I 

10 . 1 g. of zinc cintainiag zinc oxide as impnrihy gave on 

treatment with dilute hydrochloric acid 130 c c. of hydrogen at 50^0 
and 755 mm. pressure. Calculate the percentage of zinc in the impure 
specimen. 

755 mm. 5tC*l l.SO c.c. 

I sif 

? ] 


109*15 cc. 


Ans. tffsfH V c.c. ^C91, 

Th'^ix ’?>0_700j< V y „75.5x I30x?73. 
hUxiii.', :uS * 7b0x323 

Zn + 2HCl = 2nCl2 + Ha 

6'^'3 <51151 22*4 ) 

22400 c-c 65*3 iSJT^l f^r^^ 

109‘15c.c. .. „ 65*3 x]0V15 

2240J 

?i *3182 m I 

I «Stt5l TWsm 31C«1T ^f^5ltel-*3l82 <Stf51 I 

,*. f^TsC^^ «'3182 X 100= 3r8 J%. 


17. Air contains 23 per cent of its weight of oxygen. How many 
grams of sulphur will be required to burn out the oxygen in 100 litres 
of air at 30*0 and 755 mm. ? 

^ L i|t3|1 23 I 30’C vsi^ 756 mm. 

5TC^ 100 »Pl’» TO tflOirifillll 

TOSf TO f ] 
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^1 116 I 


Adb, 5tc*1 '6 100 N,T.P.-C5 V 

765 ^ 760 xV . 16 0x755X273 , 

37+2J3 273 * ’* 303x7t0 

^1?( 14*4 

100 X 765 X 278 X -Qt) x 14’4 . , 

~303x7t0 

^t^c^tww^ 0*09 i j 

/. 116 <2(t3| ^ 26’68 I 

^ llO 

S H- O2 ~ SOf 

32 32 

32 fitter «tgr 32 


26’68 , 


26'68 <5}pl, 


18. AsBuming ail- to •contain 21% by volnme of oxygen, what 
Tolume of air at 27‘=C and 750 mm. pressure will be required for 
the complete combustion of 60 g. of a paraffin canole composed of 80% 
carbon and 20% hydrogen ? 

[ «ini^ 21 % 1 27 C 7f 0 mm. 5ttV' 

^ ^tK'®CSfS[ 60 ( 80%^, '« 20% 

aU ’tiS'® ) tpBfif ^fiSC^ ? ] 

Ans. 100 dJtN C5(li3r «rfc5 80 5jt3r ^ ^%§tc«r^ 20 

/. 60 dim CTtm 48 m ^t^C9tWii 

=12 m I 

c + 0,«C0s i 2Hj + O2 « 2H,0 
12 dfm 22’4 4 djm 22*4 1^i5m 
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12 W 22'4 

48 ” ” ’* ” 22'4x4 5|1 89*6 I 

4 e!tC5t 22*4 filltfl I 

12 5ft3( ” V » 22-4 X 3 = 67*2 I 

= 89'6+67‘2^-166‘8 > 

uX 

[ 100 21 'Sjt^w-ar l j 

«2f3|T«l ^ Afn V c.c. ^ mA, 

Vx7Pt> . .1 ^^x100x76 0 _ ^_ir)6-8X 100X760X300 
27+2?3’ ‘ 21X273 ’ ” 21x273x760 ' 

« 831*2 r 

19. Hydrogen sulphide obtained by treating a sample of 
ferrous sulphide with dilute sulphuric acid contained 5% of 
hydrogen by volume. What percentage of free iron did the 
sample of ferrous sulphide contain ? (Fe ‘-=66. S=»32) 

[ 1^*iT^?il CA 

•IT'«’I11 5 

t^f3!f'« I ^ c^t*1 ? 

(Fe*56, S=«32) ’ 

Ans. OTt*l 'siTTl^Wil x% 100 5^^ 

(100-x) <51151 FcS 'e X vSft5( Fci 

FeS+H9SO * =» FcSO*+HaS 

88 ^5( 22*4 (<2j5rr*l ) 

(100-x) <SJT5l FeS HsS AA I 

00 

Fe + MaSOi * FeSO* 4* Hj 

66 att^ 22'4 ftitl ( 4W6 ^sTint) 
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Bii 


X ^ Fe Ha I 

6H 

H^S 'Q Ha 95 S 5, 

; ■glJLi^=,95 ; 6,^U-3*24 

hH t)6 


EXERCISE YIII 

[ See page 151 for list; of atomic weights to be used in lh« 
foUovving calculations. ] 

1. What weight of potassium chlorate would be necessary to 

produce ‘,2 4 litres of oxygen at N. T. P. ? [Ans. 81 66 g. 3 

2. "What vojiime of oxygen at N. T. P. would be given off by 
the complete decomposition of 112 5 g. of potassium chlorate ? 

[ Ans. 33 6 litres ] 

3. How much iron should be dissolved in dilute sulphuric 

acid to yield 560 c. c, of hydrogen at N. T. P. [ Ans. 1 395 g. ] 

4. How much water and how much sodium peroxide must be 
used to give 500 c. c. of oxygen at N. T. P. ? 

[ Ans. 0-8035 g. HjO ; 3 492 g. NagOa ] 

6. What volume of eaibon dioxide at N. T. P. would be set 
free by the calcination of 12 g. chalk? What will be its volume 
at 200“0 and 780 mm. pressure ? [ Ans. 2’688 litres ; 4 527 litres ] 

6. Cslcul&te the weight of potassium chlorate which on 

heating will liberate 3 04 litres oxygen at 27*0 and 750 mm. 
pressure. [ Ans 9 953 g. 332 3ft? I ] 

[ H. S. 1960 3 

7, What volume of oxygen at 39*0 and 765 mm. pressure is 

evolved by heating strongly 100 g. of potessium nitrate ? 

[ Alia. 12’69 litres ] 
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\ 8 , What volume of oxygen at N. T. P. would combine with 

20 g. of mercury to give mercuric oxide ? [Ans. 1*12 lifcreal 

9. How many grams of ammonium chloride would be required 
to prepare 10 litres of ammonia at 15*C and 750 mm. pressure by the 
action of excess of lime ? [Ans. 22*34 g.] 


10. Calculate the weight of calcium carbonate which when 
dissolved in hydrochloric acid will liberate 3 litres of caibon dioxide 
at 0*0 and 760 mm. pressure. [H. S. 1900 (comp,)] 

[ Ans. CaC0s + 2HCl==CaCl24H20 + C02 

100 ' 22*4 

^■/T-"b+-Jr3 ^W X2 7 3 - 

atait*! «[^nr 22'4 *19 CaCOj afCirtWii ino aJrt, 


• • r.» 


,, 2*96 


]f'nx*>-96 




22*4 


13*21 dJTsi I 


^ 13*21 vSlT^ I 


11. What volume of oxygen at N. T. P. is required to oxidise 
completely 10 g. of metsllic lead to lead monoxide ? 

^ fAns, 541*1 c. c.] 


12. What volume of hydrogen at N, T. P. can be obtained 

from 1 g. of zinc when acted Ufion by excess dil HjSO* ? Is there 
any difference in volume of hydrogen if dil. IICl is used instead of 
H*S04 ? [Ans. 343 c. c. ; =11 ] 

13. What volume of nitrous oxide can be formed at 17*0 and 
740 mm. iiressure from 10 g. ammonium nitrate ? 

[NH 4 N 03 = N 20 + 2H,0 ; Ans. 3*054 litres] 

14. What volume of hydrogen sulphide at 15*G and 770 mm. 
is evolved on dissolving 44 g. of ferrous sulphide in sulphuric acid ? 

[PeS + H2S04 —FeS044 ‘HsS ; Ans. 11*66 litres,] 

15. What volume of ammonia gas can be obtained from 20 g. 
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of ammonium chloride and excess slaked lime, the gas being colleeted s 
at 750 mm. pressure and 7"C ? [Ans. 8‘7 litres] 

16. 9 g. of water are (a) deoomp jsed by sodium, (b) passed as 
steam over red-hot iron, (c) decomposed by an electric current. What 
volume of gas at N.T.P, is produced in each case ? 

L5‘6 litres ; ir2 litres ; 16*8 litres ] 

17. 1 g. of a mixture of sodium carbonate and bicarbonate, in 
equal proportions by weight, is ignited until there is no more loss in 
weight. What volume of OOa is evolved at N. T. P, ? 

[ ( O'5 ') ( 0 5 

d 
I ] 

2NaHC03 = NaaCOa + HgO -!- COa 
2 X84 22'4 (N. T. P.) 

[Ans. 66'66 c.c.J 

18. Assuming that granulate 1 zAnc completely reacts with dil. 

sulphuric acid, calculate the amount of the former (i. e. granulated 
aiuc) which would give 1000 c c. of drv hydrogen at .^0‘’C and 754 mm. 
pressure. (Gal., I. Sc. 1955) [Ans. 2’614 g.] 

19. What volume of carbon dioxide, measured at 16*0 and 

760 mm. pressure could be obtained by dissolving 3 g. of pure marble 
in dilute hydrochloric acid ? [Ans. 720‘7 c.c,] 

20. What weight of marble will have to be dissolved in 
hydrochloric acid solution in order to produce 12 litres of carbon 
dioxide at 27*0 and 750 mm. pressure ? What weight of pure carbon 
will give that amount of carbon dioxide on combustion ? 

[(Oal„ I. Sc.); Ans. marble 48*12 g. ; carbon 6*77 g.] 

21. What volume of ammonia and of hydrogen chloride at 10**O 
and 760 mm. pressure will produce 0*124 g. of ammonium chloride ? 

[4*5 c.c. NHs ; 54*5 c.c. HOI] 

22. A current of hydrogen is passed over cupric oxide heated 
ip a bulb-tube, Oalculate the volume of hydrogen at N.T.P. required^ 
for the redaction of 0*8 g, of the oxide (0u=63*67) 

[H. S. (Oomp.) 1961] 



SIMPLE CHEMICAL OALCULATiONS (3) 


3U7 


[CuO 4- Ha = Cu +H,0 


6a*57 4-16 22’4f^&t^ 

«79‘57 m (N.T.P.) 

79*5'; CuO N.T.P.’C^ Ha 22*4 


/. 0*8 >5JT^ 


22*4 xO’s 
” ~ 79*67 ' 

Tl 0*2252 I ] 


23. When 1*225 g. of pofcasaium chlorabti wore sbrongly lieated 

336 C.Q. of oxygen were evolved at N. T. P„ and the residue 
weighed O'745 g. What is the riensit> o' oxygen and its molecular 
weight ? [ Anii. 1*43 g./lifcre ; 33] 

24. A quantity of barium peroxide ia suspended in water and 
decomposed by carbon dioxide. If 9*85 g. of barium carbonate are 
formed, what volume of oxygen at N. T. P. will be obtained by 
boiling the solution of hydrogen peroxide 7 ^Ba = 137) 

[BaOa + 00.2+H«0 = BaCOs +H 2 O 8 

211*02 ~2H20Hf-0:,> [Ans. 0*56 litre] 

25. What volume of oxygen at 12*0 and 750 mm. i-ressare be 
obtained liy completely decomposing 60 g. of potassinm chlorate 
and what weight of sulphur will burn in it ? 

[x\as. i7‘4 litres : 2B’52 g.J 

26. What weight of iron and sulphuric acid would prodiiee 
sufficient hydrogen ga^ to fill a balloon of 12,000 litres capacity at 
0*^0 and 760 mm. ? (Fe=56) 

[Ans. Pe*30,000 g. ; H*SO* = 52,600 g.] 

27. 10 g. of copper and sulphur are separately heated with 

excess of concentrated sulphuric acid. Compare the volumes of 
sulphur dioxide produced. (Cu —63) [Ans. 32 : 189] 

28. Calculate the weight of ammonia and chlorine required 
to produce one litre of nitrogen at 27“C and 750 mm. pressure. 

[Ans. NH8 = 5*46 g. ; 01 ■= 8*56 g.} 
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29. What weight of oxalic acid crystals heated with excess 
■of CODC, HiSO* will yield 5 litres of a mixture of gases at N-T.P. ? 

[H,C204* + H 2 SO 4 «CO + CO 2 + 3 H 2 O + H,S04 

N T. P.-Wi 22-4 fsiifti CO+22’4 ftSl? CO 3 . f Ans. 1 i'Oe g. ] 

EO. Calculate the volume of oxygen obtainable from the complete 
’decompDsition of 100 g. potassium chlorate, and find the weight of 
potassium nitrate which will give this volume of oxygen on heating. 

[Ads. 247-43 g.] 

El. What weight of oxalic acid crystals must be heated with 
■sone. HsS 04 to prepare 600 c.c. of carbon monoxide measured at SO^C 
and 750 mm. jiressure ? [Ans. 2*6 g ] 

32. What volume of carbon monoxide at 20*^0 and 745 mm. 
pressure will be liberated b^^ heating 5 g. of formic acid with couc, 
sulphuric acid ? [Ans. 2X65 litres} 

S3. 1 g. of a mixture of the carbonates of calcium and magnesium 

gave 240 c.c, of caibon dioxide at N. T. P, Calculate the percentage 
«omFOBition of the mixture. 

[ 178 1'] sIn m ] 


CaCOa - 

CaO + 

CO 3 

100 «sjrs[ 


22*4 (N.T.P) 

MgC03 

MgO + 

co.^ 

84 5ff3| ' 


22*4 (N.T.P.) 


W{ X ^ CaCO .4 I MgCOi=(1 - x) i 

C aCOs ( 1-x) >Slt^ MgCOs 
240 c.c. \ 

[Ans, CaCOt«62-6%; MgCOs«37 5%3 

E4. 1 g. of calcium sulphate is strongly heated with charcoal, 

and the resubd g sulphide is dissolved in acid. What volume of 
jhydrogen sulphide is evolved at N.T P. ? 

[0aS04ih40w4C0+CaS ; Oa8+2HCl=«OaGlB + HtS] 

[Ans. 164*7 o.c.] 
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35, How much marble and hydrochloric acid containing 
22 per cent HOI are required to give 10 litres of carbon dioxide at 
15"C and 760 mm, pressure ? 

[Ans. 42'32 g. marble ; 140'5 g. HOI soln.] 

36, What volnme of chlorine at 750 mm. and 17'C can be 
obtained by the action of strong hydrochloric acid on 435 g, of 
mani^anese dioxide ? What weight of slaked lime is necessary to 
absorb this volume of chlorine ? What weight of bleaching 
powder should be produced ? [Ans. 120’5 litres ; 370 g, ; 635 g.] 

37, What volume of oxrgeu at 12°0 and 780 mm. pressure 
will be required to burn all the hydrogen evolved by the action of 
dilute hydrochloric acid on 25 g. of zinc. (Zn==65'5) 

* [ Ans. 4'35 litres ] 

S8. 500 c. c, of carb'.in dioxide, measured at IG'^G and 750 mnci- 

pressure, are absorbed in a solution of caustic potash. What 
weight of potassium carbonate is formed ? 

[C02+2K0H=K2C0,4-H30.] [Ans. 2'88 g.] 

39. What volume of oxygtn, at 136*5*0 and 760 mm. pressure 

could be obfainod by boiling 100 g. of a solution containing 17% 
by weight of hydr:gen peroxide ? [Ans. 3400 c.c,] 

40. 1 g. of native sulphur when burnt in air, produces 0’6 

litres of snlphuv dioxide at N. T. P. What is the percentage of 
pure sulphur in the substance ? [Ans. 86'71%] 

41. In preparing hydrogen from iron and dilute sulphuric 

acid 8 g. of rusty iron were used, ' 2*5 litres of dry hydrog n at 
N. T. P. were obtained. What was the peicentage of rust in the 
material used ? [Ans. 22 16%] 

42. 1 g. of iron is converted into ferric chloride and the 
product is dissolved in water. What volume of H2S at N. T. P. 
wUl be theoretically required to reduce completely the ferric 
chloride to ferrous chloride ? 

[2Se + 3Cl,=2I’eCli 
21'eOla + Hs3»2£'eOJ|+2HCl+S 

[Ani. 200 0 . 0 .] 
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43. O&Iculate the weight of iodine liberated from excess of 
]>otas 8 iam iodide by the action of 100 cc. of chlorine measured at 
10*C and 750 mm. pressure, 

2 Kl+ 0 l,« 2 K 01 +l 2 [Ans. 1*077 g.] 

44. 3 g. of a mixture of ii^inc and zinc oxide when treated 

with excess of dilute sulphuric acid, gave 600 c.e. of hydrogen 
•measured over water at 17‘’0 and 750 mm. pressure. What was 
the percentage of zinc in the mixture ? Tension of aqueous 
vapour at 17*0 = 14 mm. [Ans, 53'13%] 

45. 0*0321 g. of impure aluminium gave, on being treated 

with dil. HGl, 39'3 c,c, of moist hydrogen at IS^C and 761 mm. 

pressure. The impurity in the sample is alumina (Alt Os ). 
Oalculate the percentage of purity of the metal. ( Cal. T. Se. 1946 ) 

[Ans. 92*616%] 

46. 10 g. of marble were treated with dilute hydrochloric 

acid when 1'5 litres of carbon dioxide at 27‘’C and 750 mm. were 
isroduced. Calculate the percentage of calcium carbonate in the 
marble. [Ans. 60‘15%] 

47. ( a ) What weight of copper must be boiled with cone. 

Jiulphuric acid to give 50 c.c. of sulphur dioxide at 27‘‘C and 

760 mdi. presssure ? (II. S. 3962) 

[ 50 C.C, V c.c. 

. 760xV 750x50 ,, 273 x 7.50 x 50_ 

•• “173-300- 760X300 


Cu+2H,S04 = CUSO 4 + 2H 2 O+SO 2 
6'I'5 m 22*4 

22400 c.c. SOj 63*5 dtT^i 

44*9 c.c. SO 2 ^ ^ 01272 dftl ] 


(b) What volume of hydrogen sulphide at N.T.P. will be required 
-to precipitate the copper in the solation in (a) ? 
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(c) What is the weight of ferrous sulphide from which this 
Tolume of hydrogen sulphide may be obtained ? 

[0u+2HaS04—0uSO44SOii+2H8O ; GuS04+H2S = GuB+ 
H2SO4 ; FeS+n2S04=»FeS04 + H,S. 

[Ans. Cu = 0l272 g. ; H2S-44'87 c.c.; FeS=»01759 g.] 

48. Find the volume of air, measured at 20®C and 780 mm. 
that would be required for the complete combustion of 1 g. of sulphur. 
Air cantains 20'8% of oxygen by volume. 

[Ans. 3'62 litres ] 

49, The aij- in a room was tested for carbon dioxide by 

drawing 100 litres of it at 15*0 and 750 mm. through caustic potash. 
The increase *iu weight of the potash was 1*0 g. Calculate the 
percentage by weight of GO2 in the air of the room. [Density of air 
(n«l)=.l.4-4] [H. S. 1966 (Gomp.)1 

[ Ans. N. T. P. c« V 

Vx 760 ^ 100x750 .. y ^lOOx 750x 273^g3.g i 
273 288 ' 760X288 

N. T. p. C'3 1 (H^l)x '09 

= 14*4 x *09= 1*296 dim I 

N. T. P. 93'54 93*54 x 1'296 dTIsf 

=* 121*228 dim ( 

i 

.*. 121-228 CO2 =■ 1*0 dfm i 

••• 100 <ft« ^flpsCOt = ^|||^^=0'824<trt I 

CO,->«'«Rft»ItC^5rti4l=0'824%] 

•iO. Caiealata the volume of tarbon dioxide ateasnred at 1S*C 
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»nd 750 mm. pressure (0^12, 0==16) which can be obtained by the 
complete combustion of 1 g. of carbon, [ H. S. 1967 ] 


[Ans. 0 + Oa » CO 2 

12 m 22-4 (N. T. P.) 

1 firm m cOg (n.t.p.) 

jLa 


Vx750 _?24 v760 
2aD id, X 273 


41 V = 1*973 1 ] 


51. When 0*3 gm. of carbon is completely burnt in air, calculate 
(a) the weight of CO^ produced, and (b) the volume of the same 
amount of OOg at 27'’0 and 750 mm. pressure. [H. S. 1969 (0omp){ 

[Ans, G + 0« *= CO 2 

12 filtsf 44 film 

(a) 12 fijtsj CO 2 4 m 44 firm, 

0 3 «t3I . . , . , ”4^ ' 

(b) 44 atPl COa-<«5 N T P. cs 'Sitips^ 22 4 fsiSta 

llatPl . , . . 056 

44 

V — 

750 xV_760x 0*56 
300 273 

3 00 y 760 X 0-56 _ 


41 V 


750x273 


0*6234 Wm I ] 



CHAPTER XV 


Chlorine anti its compounds 

[ ciFtftsr « c^>5t ] 

Q. 101. (a) What are the sources of common salt (sodium 

chloride ) ? How is it obtained from these sources ? 

(b) How is pure sodium chloride prepared ? 

(c) State its uses. 

«sj^^ ? (c) c^Ttf^nt^ I ] 

Ans. (a) 

I *1*3^ W5I c«fc*r 

«tfc^ ’ft? ^'*1^ ^1 

^ I *iR[ ^rf^5i ^upi^ ^1 I 

C5fp*r %^9i «pfiirl ^fc< i vij^ 5 ^^^ 

51^ Bf®! ^ti5 I m*\ *s"Tj'^ ^c®i ^^1 

C«F«!tf*i^ I 

^ ^1 »rl^tTO 

site'Sf^’lt^?[i ar^'v® ^f9in ar^i'i ^1 

«2ftan ^3^*1 ’Itp 5i^cef3 m I 

b) P[^« 05itf«?it«r csprutt® >if<f?f*i 

55ic«t3 ciPt^T^® ^trr^i *if^5Tl«i'® T^m c»iTf®iT3r 

C3Fr?lT?C®^ ^Vi 1 f^FS\fef9 ^h'^] (lesiduc) 

^tf^Ts ^1 c*ii® ?rrfet^ c^Piw 
'e U^% c*itf®!iT5i cSFf?(T^ ^It'enl m 1 

(c) f«?*itc^, c»itf®iit^, c*irsi. c*itf®^t^ 

23 
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orffwm c3Fffa=? 

<^5^1 ^ lltfB^ ’Itiaj fjfC^ I 

Q. 162. (a) How ia hydroehloric acid gas (or hydrogen 

chloride] prepared in the laboratory ? [H. S. 1960 (Oomp.), 1961 ] 

(bj How would you prepare an aqueous solution of the 
acid? [H. S. 1966] 

(cl State the principal properties of hydrochloric acid and 

mention its chief uses. 

[ (a) ^Tf5p® ’fit*! ^ ? 

(b) ar^i ? (c) 0«rt5i 

Ans. (a) ^ 'C 
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(i) NaCl+HsS04=NaHS04+HCl(15a*-200’C) 

(ii) NaCI+NaHS04«NaaS04+HCl(500'‘C-4^^*I?r) 

^<1 'Q ^3( ^ I 

fAlmn «irrr>r5 ^ i 

< dropping funnel) 'Q ^ 

?PfC^ «r^*l 5l«^1 ^ I 

»ft^ %rC'Q^ C«f'e5l ^ I 

^IT5 «zrrf’i^ uf%l c?««i ITS ^ w 

’5t«1 Bt^1 ^ \ cf'ein ^ I 

I IFT^fSrs t5 C‘f'6^ I ’tit*! ^ I 

’fit*! w m %1 ^ 

^C9i 5iTfe^i3f «rt^ «ttf®i 3rtwfl ’sc’f »rr?tPii «src^ 

I f^^-5^91 8ir*tt^?(1 c«tc^ 

«JW? >1^51 ^5 I fttal- 

jFt^ ^c'® ^rit»T ^f^3ptw ^«a finri 

^ca I ’ITt^ f^1^1-fft^ »wt»if% 

Wjs\ ?Rri sTl i ^ 

t5 ^%i ^ 3Ptw 

Vc5H‘^f9I1 sfet^*(tCfli c*i^ 


cwg^ 



^ fK« Nfi 

«plf% 
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(b) s 

ft'®' j ^1 5|Ti'S|C’1®1 ®TiT ®C91I 

(i) CSt^T^ *rl^ ^1 »!^tw 51C^ I 

(ii) miH H+ ® cr i HcijtH++cr i 

^51 'It® ®Jtft® I Fe, Zn, Mg <rt^ ^tll^tt3Ftf?('?' 

wflTftl® «lT'5'©f51 C3Pt?lt^C® 

Mg4'2HCl=MgCl^+H2 , Fe4-‘JHCl = FcCl2 ( C?^»I 

C3Frfltl®) + H8 I ’aoTftC®^ 'Q 

»l^S '6 ®91 TO I C3Pt^t^® 

« ®5! C’lTf^m C»!tt®?T5J CSFT^TN '« 

TO I Cu0+2HCl*CuCls+H,0, NaOH+HCl=NaCl+H*0 I 

Mm ft(«i ®f?f?ii 

kr^m '«otc3iTf^tsi ciFm^® TO I 

CaCO,+2HCl»CaCl2+HjO+COa , NH»+HCl=NH*a I 

(iii) >lll5ftr=<® ^ TO1CSFtf^R 

I Mn02 + 4HCl“MnCl2+2Ha0+CU I 

(iv) cm ® fm^n 5!T|l|& 2?'5C«I HCl ’'I’^rtTO 

»lt>n C9l® CTO^® '6 »it ?1 ft«lTO C3pnt^ » 

Pb(NO0i+2HCi-PbCl*+2HNOi, AgNOa+HCl»AgCl+ 
HNOa ^ 

C3Ft?lT|® 'e atfiR C9|t^?[ ^^5 ftsr ^1 

ftrsm cir«im( to, ’s^ar ftw, ^umisflc® ftTO. 

TOt® ®Ttft® I 

Q. 153. Deseribe experimentB to illustrate (a) that hydro* 
ehlorle aeid gaa is very soluble in water and aqueous solution 
is aslc^lOt (5) its reaction with ammonia gas, (c) reaction with 
sUve# Wlrate solution. tH. S. t960 (Comp.). 1981J 

t(a) ®itft® nrt»i mn 14 mi w 
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(c) 5tf^ <i^hFl ^ I ] 

A ns. fa) ^ ??ttc^n3Fff^^ ^tJt*! 

^T?I1 ^!r I IPTC’^5 HC’f »lt^tc^ ^ ^t6-5l®| 

®lt^f5T I ai?Ff5 *|tt3| 3^51 <5^*1 5Ft5-*?C^^ =^Tf5C?r?[ 

c^'Q^I ^ I ipfwfS nf5\ f?^i ^sai 
ftfesrf^f ;5<e| ^T5*^c=i^ 3i«u frai ?ftc^ «(c^»f oh^n ^t^- 
'sntf^TO ^'\^ I i^^c^tcaFtr^r^ 

^w[cs\ agKj st'f ^fiiirl 

CW\ C^t9t^ ?pfc^? f^®C?f <1C5 4^' *lC5r 

a»c«i «r®j^ 's^jtfii^-if^ i 

lb) ^tTf*i njf va^l5 ’ttT^i-ifTc-a^ ^tt3sitf^ 

5tTt*i «j< »a^f5 5tlT*T-'Nt5 Tjt^f^ I ’fitn-^rf? ^15 

^ ^1 ?ti) I ^TtwTt^'hif c3Pt9t^^ ta^ 

TH 'SWtJT *^tlf1 ^•tt'sfiiw *lt«f1 C<rNt9 ?It?f C*f^ I 

NH8+HCl=NH4a. 

^ (c) ^c^cartf^^ ^a^fS ^fjtii-wfc? 

:?^«l 1^t^1 I c3Ff^t^i:®9 »iTtfi «itc*i ^a^ 

'^iPns ^ I AgNO^+HCl-AgCI+HNOs. 

153. (a) How is chloride radical detected ? 

I H. S. ’68 iComp.', ’70, ’;0 (Comp.', ’72 ] 

( OtRt^ ’5«l^ ft7tt«t »R1'» ^1 ^ ? ) 

(ii cW ftSw GfRt^® spn *1^ fe?n:« ?tt5 >rt»ifi'S(?!a witPiw 
>IW» Itw vfsCT ^T^tgfWR CiffTt^CBtr «m Wb ? 5 I .SB® 

tssCT c%®-®kira ^w sftpi 

^JlCTtftjfs cifMtcBi VI siwi cs'nri vf I. 
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NaCl+HaSO^-NftHSO^'+HCl, HC 1 +NH 40 H«NH*C 1 + 
H,Oi 

31^ 9l|5gl 9lti? 'e 

31^91 I 

3Tfqt^ i^sj? ?nTn m I ^JP\ ^ 

3|it9—?t^?n capful Mn 02 + 2 NaCl 4 - 3 HaS 04 «MnS 04 + 

2NaHS04 + Cls+2H20 I 

(iii) oft^i^vs «i^c«r? mv\ CfT’f 

(3Ff?t^OT *rf«r| i 

«mc5|tf^tc^ ;yr?T l NaCl+AgNO ^ = AgCl+NaNa, I 

Q 154 Describe briefly bow hydrochloric acid is manu* 
factured. [ H S. 1962 ; 1964 ] 

[ ^Ttc^tt3Ft^«F ^tr^TOf ?<si1 I 1 

Ans. (i) «lt«lti«l m 

c3Ft% «iTff^ ^p{ suffix 

em^ I irc«i «^?c^tc?Fif^3js ^!r 

^^•13 33 I [ 'Sfgr j m \ ] 

<ii) »!<C3W 3^3tCSl 3T^C^tW 6 CSFTftsf W^lf? 3:^ «Pffl3l 

3T^t^fCBR CSFTBt^^ ^31 33 I 

*133 3t^^i:«R 'e C3Ftf33 ^*W1^3tC«1 *tt€3l 3T3 1 C3Ptr33 

«lt3 33-^l3TO ( 3t^tW33 '3t3^ C3% 33 ) 

t^f5v«JC^tc4 333 3t^t!i3fWR C3Pr?tl« ^*13 33 1 Hi+Clg- 

2HC11 ^*13 3%§tw caFt^t^-® 331 f331 «13Tf^ 

^m ^31 33 (?1t3^ «C« 3f91-3t3t3 *rx'^c4 ^^1 ^ 3^ 1 ► 

^CWft3ftf3^ «atftW3 3r33 W 331 33 ) 
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Q« 155 How would you determine the volumetric composition 
of hydrochloric acid gas ? 

Ans. Uvsm^ '« OFt^ 

1 

vr?r5 ^1 (il ftf5-.5jt^ 
^T|c^C3PtR^ 'sntprs ^JU:<=1 ^%^rc«R « 

’®TtCSitC^ ClPtr^^I ^tltn 5|tf«1^1 c«f«f1 f? I 

^ c^ ^3fS ?nj 

^Tcsa 'sftc^ I <1TC<? m nsiT^ « <TN"trf?^ < 11^1 

«tfc^ ^F\ 

i ^ 0 ^ 5ilC5 ^C#?f »lt!^TC^It 1 1 J 

^ { electrodes) Olfr l 

«ic^-! ^rc^ I m-^ erfem C ] ^ 

'Sffc^ I ¥fc5Tc^^ fff^l '—j'—' 

9it5 ^nf^ns -r ?Tto 

?ir, 's(^*rTf%'® ^^ r_ P;. 

«(W^ ^JTr»r5 ^Fl l^J- 

«(tc^ I ^*1-^ ^ ^ im 

vattoJ ^c«n 5T«i5^i ^oy info 

lilt I 'siTTPl® ^ 

X 

’tlt»l ®lf^'® ^ ^ Rai—^Ic^ttFTfw «iTTfef 

5tJT*t *11 

af^l^ ^^t<® I f%l^«i "iw 'i ’Ht*! 5te^ ^ 


ca^l^ 


^ 5tT0 
-=^ grte 

=‘ qanfiwi 


t 

48 3r frai—^Ic^ttFTfw «ITTfef 
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f^i *in<9 'siTtf*i^ rt< i 

^ 1 c^Kt ’srt^, =!pitc^tt^ 

I ^1*1 f»(^r5 »lf5?« 

^ TO*—^91 ’fit^ I ■ ^jtci^Tc^?r 

15 ^} ^51 ^t^-'*?tnit'®t^®*^T^C^ sfr®! 
caFtfis? I 

«TO4i^, ^ c^ i?t^t^it3ptfa3iJ ^nr»ic^ >i3itJ( 

^rSTO^ <8 C3Ftr-a?t ■®ITC^ I 

(ii) ilfs*—»iT«fr9*l ^f’l^lt^lt?! cmf^t^l ^ c*itf^T^ 

^t^^tcaFtfa^ ^t»i ^ 1 % 

d|5^^ »nTC*ia 'TO^sf sit’ll I 

^fl^l—vii^fg f^c«R U'S(t^^ 

sjT’tt^ ’sitc^ 1 ^| 6 a si<ci^^ ’«rN-t 

’«i^*iTff® 1 U-sic^ia ’5?*ia sflC5?f fkc^ 

3^<t-5F^ 'Site? I fiW 
^If 6 ?r si«fj?i^ ys 

^f^'s ffjtff ^i[i 

I '« ^ 

C^lt^SUtCSIY ^a»l *Tf?[*f-»l^515?l ^ ^ I 

xSl^i^ imu ®^*t-=f^ tplYl ftc^! 

*ltaif-»|^^^ 'G 'mT»l **(^"^9 
’»rti:*i i f^faprni TOi 
^ \ *tift’^ n I ’^afe ^fial ?[^ 

^ Wf^®! ^Jtc»pr ^tm *iltw 



cntBiira- 


49^r 
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^f9!(1 fi^?r ^fm'l m i ^t^cwi- 

'SITTO ^tTt»l ^ttCf I 

(i) 111) i^s 0[ 

'^ITtf^ ^tltW vfl^ '€ ^^'3551 C!Ftf^si I 

(b) S 'Q CSPtf^s? 

=^^1Ce1tC^ I 

. ^JtC»R '« C3Ftf^^^ 

I 

*i5it5f 's^t?^^c5^^ ^15-5^91 ^ti:^ 

?PT5-s;ci tSilC'W o^tc^ I ^*1 '« liT’l^ltait^ 

.il^^ ^r5-^s\ ’flT’! 'Q CfTf^i^ ^ITT^ ^9l ^ ^^1 

(diffused sunlight ) m\ i '« C3Ftf<W^ W 



fel 1 c"tc?f tisfB ett« >iW 

Tff^^l Site'S^ c?'€5i ^ir I ^155 3iw oit^ir 

«fC?l»t 5?1* 351 c^t^ ?j3t>f ^1 I 

f^ifaji^ini c^m ^?f jjt^i ^18 ^f??(i 

^5® ^iTifjf 31W1 ni^ 3in ^i<ti i tf^i^i 

ftcsr W 5tJT»I ifc^ 2?^^^ 'ilT> ^3S[ft 1IC9T 'Sf^ ^^^1 ^tlT I 
’s^^?in t? 2r^%!r i^Tlt^OBfsr 

^T^Stwir m9\ I ^5?)^ 3^*1 

faHT^Cai »lTf1 WW '«sitt*I —'«(ltTm 



362 HIGHBB SBOONDABT OHBM18TBY COMPANION 

I ^rsvn^ ( ^t!n «rc5i ) 

^c^tt«R aFt?t^« I 3f^c«r9 *i^f»Rrrsi «rfc?rt^^ 

m ^ I t^US c3Ptr^Ji ’tTf’f I »I^T5f 

'e C3Fff^5T ^ ^1P\ 

va5^ 'Slt5^5t 5t|t®tC«R 'S 

(3Ptf5CJ(5 OIT^ 5T5Tsr I 

( dawt? ^W5 m ^5Wff5’5 51 »i|^ 

5fiC5 I J 

Q. 156. (a) How is pure and dry chlorine prepared in the 
laboratory ? [ H S i960, *62 (Comp.), *63, *o5, ’66, *67, 

*68 (Comp.\ 70. *71 (Comp. . 1972 ] 
(b) State its important physical and chemical properties 

[ H. S. 1960, '6h (Comp.) ] 

L (a) 5fiT5w^?rc^ fkm ^ csFff?^ ’fitn <sm5 5rgi ^ f 

«b) C3Pt!5CT5‘«J?(tS| C^'® '6 5^5 I ] 

Ans. (a) 36t?pt^«r '6 ^ 5ttc^tcapff5^ 

«UTto5 f5a(«l «JlTr»i^ 5ITWf=15f 

^1 5^51 C3Fff5^ 55 I 

Mn08 + 4HCl=MnCla4Cl,+2H20 
[ ^51, c5Tf^t5 5nm%r 'q ^ »it5if5^f5^ 

"aorf^m f^afl ’5f5C«! ^ \ »!t<?lf5'^f5^ 

o C5tf^5t5 apt5r^«5 N^lRtl 5t^CWltlFff55F ^ 

^5t ^1 5lW^515f '®t^-'«l^f^C'®5 5t5l Gfihm 5ftf5« 55 I 

2NaCl+3HaSO4+MaO8«2NaHS0*4.MnS04 + 2H,O + Cl2 1 ] 

*FtCsm « CALI'S*! »tw ^ ’(TWftW 

•if^tHT <!«n I L c'rtfwitsi csfW^® « sntftfiif 

fjt*ti 9i9!iu«i] 3fW'8c» 'it«-*rflin S'W 

»rt^tni *6itwBr *ia« '^S«^si cf«n w i f^^.if^ ’Wpiow «i« fill 
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^ cnm] ^1 iFf^fSc^F ^tf^?i1 

fai-lt^l Cf'e^H ^ I ^c?r ^ ^'St^ 

CFtf^sJ ^ I fH'sf'S «tltc*^ 'sutf^ 

'e ir%i i ’tif*! ^ 'O <tt? 

»It9|fF^^ ^Kl fif^1 fifiJTf^ ^<«(t!FCT 9t^^^fCFTf^F «ITtf»l^ 

"6 ^ ^?I1 I 

OFff^^ »l-i2t5 ^1 I ( 46 Oi^ I ) 

(b) dt^—'i) CFtfts! Sfk-’lt'^^rc^^ 

^c<?r ^trtn i ui) ^c‘i’^1 *4^ wc®i 1 

?t^ft5l1w--(i) ’^tc^ltc^ CFtf^ST-^fs^ fcitf®?'® 5^91 

^^CWkFtfw ^ I 2Cla+2H20- 4HCl+Oi 

(ii) CsiVf^F ’liftcsf^ ^ (3Ft?t^^ 

FW I CFtf^^T TfTtC*!^ TO ^rm\ C*ltf^^lt3( 

(3Pt9T^ ^5 1 2Na+Cla = 2NaCl I <6 

^99 C3Ftfi5{ TfTfCT ^f?C5| ^<J|taK5[ (3Ff^T^^ 

'« (?Ff%F cFWt^ ?? I 2Al+3Cl2 = 2AlCls j. 

2Fc+3CIt = 2FeCl5 | CFtf?J| ^fltc^fa ¥»l^P9t»f '« 

CFT?t^^ 9? 1 

P4+IOCU-4PCIS 5 2As+3CU-2AsCl3 
(iiii f%^tC«fC5nr fiTl^ CFtf^OT X^ ‘ 

» 

>6 CFTf^W^ 9tta ^^rc«r?( CFf^^ ^ I 

H.+CI2=2HCI I CFtfts? ^¥1® 

^OTto *ff3«f'® ^ I ^tPf^T bssi CFff«5( ?fJtr»l 

CFlfifST ^ *^^1 ^t^TC«R CFNt^ 

TO ^^l^ =5f1^5f ^ I CioHi6+8Cla = 10C+16HCl. 

(iv) OPtfisi TOF ar^T I %t5»t*t CFtSt^® ^ CF9t*t 
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^ ^ 
<3FT?t^i:?5 TO I CIPtftWY ^HV=S ^ *ftY I 

SnCla + Cl^^SnCl, ; 2FeCl^ + Cl2-2FeCl, I CjFtfYs? 

csFif^sf ^C5tc«?si 
to 

c^fst^c^ I H2S+Cl2~S + 2HCl I »itsmY 

CW\^^ 'SlYtf^ ^fYCs^ ClFff?5^ 

'siTTf^lC® NFtfY^ TO f^CW '^ntf^CS fYNftfY^ 

^1 Cl,+S 0 ,+ 2 H 20 -HgS 04 + 2 HCl cmi^^ 'Q 

^ifetf^ratY ipyc«i GFtfY?r 'fe 

SJtfY^ ^r?Yl CSPtf?5| Y^ilT^TOI C^tfsR 'O ’»rtratf^ 

TO fsEYf C3Pf9t|^ 9!YC«I YY I 

2KBr+Cl2»2KCl+Br2 ; 2K1+Ci2 = 2KCl+l2 

(v) ^«IY Y«»|T5YC?F lfC5\Y lftY“l f^1 YtYl 

TO I HgO+Cl 2 = 2HCi 4 O I «?tYYt^ '5T%flrs( Y^ I 

(vi) OFtf^si 'O YST^i^ fYast®! Yt%5i 

<3Pt9rt® ^tYYs ^ I 

C04Clj«C0Cl2 

yRyS fYfaPYtY ^t^-C3FtYl|^B ( ^Y5-CY^?t ) YY I 

C2H4 4Cl2“C,H,Cl2 ( ^t^-cTOT^ ) i 

(vii) CYmY »ltt(tY«t^*tYt3itY OrfYCStY »rf^ fYtotY 

cTOt^^ 'e ?t^*1l-c3PtYt^ci> •lfY®f^ ^Y I Cl2 42NaOH 

«NaCl4Na0C44H20 I '« ’ft? CYtTO «5Y«! 'Q C3ftf^4Y 

lYfaRtY CYtf%YTY 3PtYt^® 'Q CYtf^YtY C3PtH^ YtY 1 

3Cl2 + 6NaOH=^5NaCI4NaClOA43H,0 I 
41. 197. Describe cxperimeiitB to show that chlorine 
(a) anpports combustion of some elefuents, 
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(b) has great affinity for hydrogen, 

(c) behaves as an oxidising agent. —H. S. 1965 

(d) acts as a bleaching agent, 

Give eQuations for chemical reactions that take place. 

[ (a) 

(b) (2tf^ ^ (c) 

(d) TO I ^15lT5f5I«P fei^ I ] 

Ans. (a) J¥2|C5i?r 5t3|t5 

^%1 *ftn C¥*H1 ^ I ¥'*l¥^t*T CSFfto 

P4 + 6C12-4PC13J P4 + 10aa=:4PCl5 I 

(ii) xs*^ fTOl ^rc»l1f^5^? ’tJtn-^W 

*1C? I GFt^t^ ^ C3Ft9tt® I 

2Sb4-5Clj»2SbCls j 2As+3Cl9“2AsCl,. 

(iii) cntf^^Tsi CjFtr9=5[-‘^< ?tTr^-«rtC?r 4lWi 

^ C^ltfepl I 2Na+Cl2 -2NaCi I 

c3Ftf^Ji-ri^r ?i]T»i-ift:?i ^ ^9T|c«i 

I Cu + Cla = CuCla. 

(b) (i) *13rt?l^ CSPtfirif ^8 

^T5-5iC^ ^T^5i 

flw I fi^t oFff^^-rK 

WtPlC^ CH f511 ^1 Ha+Clg = 2HC1, 

(ii) TOft=i (CioH,6)-f»l^ TOW C]frfi=f- 

^ W-Wtc? WTO wt’twft ^ci 
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•cnn] I c3Ptf?5? him ^ 

C, oHi 6 + 8CU = IOC + 16HCi 

(ill) c3Frf?5?-<^< mt»i-'sita 4^18 csnm\^ «(wi I 

C<rtllt^ f-W« I ^tC9i1 

I C^ITSI^I^ « irt^C^tC«R »l^5l I 
'C3Ftf9fl C^ltTRtfer ^ 'Sljt^ 

?pt31 ^ i 

(c) «nr^ i^4nsc«t castfiR—ii) mtn 

<if??lt«l C^nf^^ ’tJT*! ^f^apsi 5F=aT^l l c^?it»! capt^t^ 

c^fii^ OPt^T^B ^111 ciPi •iJTtC'^? v«^ ’i8tP»ratsi 

ar^«i fsi-iTtc^ ’ft5 ’«t<f!C’P*f 

SHC'R «l^T«l \ CSPtnt^C^ »lfi[« 

<3Ptf?5t ^ I^^’ani^ I C^t<^]^1 + 2 ^'®+3-<fl ^fawi 

^<51 irtfl*l CSPff^JI uWW ifT^^ W I 2FcCl,+Cl2 -2FcCls I 

(iii c83^-f8^w *i8tf*Rn^( cspfftj? 

^ i 5ft«l 

—€i3|t«l I ’(^tf^^V 

t^W *t8Tf^t5l CSPfat^C® 9^TC^ I 2Kl4*Clt“2KCl-H2. 

(ill) »iWl^ ftfah® C3PtfiR ^tJt»I 

«rt»f1 »!T91«PtC?^ '^tc*! i?ltt^C3Pt!^ «rjtr»n5 ^ 1 

i^Ttc®tC«R 

^ ^t^t^twcsf^r »!f^ ^ ^ 

l^tlcsaiPTftl’^ ^TO? 1 HaS+Cl.~2HCl-f S 

C3nffl*(“-^6 nn-fw ^fei 1^ OPffiR-n.^’fTf*!-^ 

^I wapfft5(<tm»iwfc«w 
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c^t5( I oFTf^ i csFtf^s^ 

r 

I OPtf^JT ^«1 fapnt? »rt^tWT T^Tw9 to I 

Cla+H20->2HCl + 0. 

Q. 158. (a* What are the tests and uses of chlorine ? 

[ H. S. 1968 (Comp.) ] 

(b) How would you prepare chlorine without the application 
of heat or electricity ? 

(c) Chlorine is said to be very active Describe experiments 

• where the activity is shown in a marked degree and where there 
is lack of activity. 

[ (a) c3Ftf?CTir f’? ? (b) 

TO C3Ftf95I <SJ^^ ’qtTT ? (c) C3Ftflf=(C«P 

^ i C3Ftf?Pi5 c^cm cif^l TO 

C^tTO ^TO C*f^1 TO »lT5tC^} CITY'S I ' 

Ans. (a) ^ 

’ITT*? I (ii) TO«f C3Ptfii=i ’ITfC’i ^TO 

ft®! ^ TO I 

•iT^TO ??ttc^rt3P(f^^ caitf^si '« <it^^ 

* f*!5i-filTOc^, (ii) 'e Imw, W, 

(lii) «r»l ^f^TO «f5', (iv) ’tJt^ 

f^TO* ’llTn «fir ??? I 

(b) (i) (dropping funnel ) 'O Msi-sisi ^ 

IflW TO3IJWwfe C^TO ^«1T ff9l ^ 

«?tW ?tt? f^"lT^C5t CSFtf^il illfl ( 16 fsai 

c«r<f) I *1t?|3(JTsftW^ TO1 ^JTf»l« CSFTfaCJl Wlfi^ \ 

^1^51 ^tR'T'ITO*! TO1 ^ I 

^ 2KMn04+16HCl-2KCl+2MnCU+8H,0+5Cl,. 
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(ii) c3PttliT 

^ I Ca(0Cl)Cl4-2HCl»CaCl2+H20+Cl2 I 
(c) <3Ftftc«W fiP9t4t«!^1 : 15 ^“n 4JC9fm m I 

csFiftwiT 's 

C3Fffi[f[ «sf 

^] I -ii) ’iTtOI 5^1 I 

ifC«19 CSFtf^:! vii^tw 1^91 ^TC’Sf ^1 I (ii) 'aT'»f=5Jli^ 

^ (3Fff=aJT «IOT ^ 5I11 ^«tf?( 

I ^W?r ^19 CSFfft^l faF3T^t5T I C3^fftc^?I 

t^fBRTSl Wt5! m?r I 

« 

Q. 159. Explain the chemieal reactions involved in Weldon 
and Deacon’s processes for the manufacture of chlorine. 

[OFTf^w^ fnB-«r«f«?[ ifsr 'm^!{ ^ 

fei ?iNji 1 ] 

(firtK l6%FeaOs fsifat® MtiOaH^ »lf^ ^f^CS! 

«it^ OPfftw ( MnOj-f 4HC1 

-MnCl8+2H20‘l-Cl2 I MnCls-cf (summit*! C3Pm|^^ ) 

mi i MnCla, FcCU ^e HCl 

, i 

^tc^l. fjiMTiCsi STipST® 

^ I *tfi^r^ MnCia 

35—40% 'milk of lime) 

^ ^irf^ aic<r '« ^31 *if95rt^ 60"C ^smaitK 

I MnCl, f^1^1 m ^Jt9lf*19T31 sUf^TilT^d (CaO, MnO*) *l^«r5 
1^91 ^(5 I «[K' ( Weldon mud ) I 

9191 ^rfw^ ^51919 CIFfl^ ^\T^^ ^91 99 I 

^ W Ca(OH|a«Mn(OH)24CaClj j 
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2Mn(OH'a+2Ca(,OH.)2+Oa«2i.CaO. MnO*)+4HaO} 

CaO, Mn0a-l-6HCl»CaCl2+MnC!3 + 3H20 + a3 \ 

vH^ 450'C C?Ft5t^^ 

CSFt^T^^C^ 

C^tfsR ’tit*! I ClPtf^si 1 

4CuCl2 =2Cu2Cla 4*202 

^CuaOa+Oa “2CU2OCI2 ( ) 

2Cu.,Oa2 4 4HC1 = 4Cuaa + 2H2O 

4HO + Oj = 203 42HaO I CuQg 

4W I 

Q. 160. Describe the electrolytic method of manufacture of 
chlorine. [ H, S. 1973 ] 

Ana. «r^?I i brine ^ ) 

^t^vf^c5r^«i ^t?ii !5t^f|''5 TO ^1 ’TPt^ c*ir%t5( 

c?Ft^t^ '?tul c*itt%?rt5i »RC?r 

ciptf^si I 

•Jifi—C*lTt%5l’R (3Ff^%«5 Na’^ Cl“ 

511 I If®! 5^ !!■*■ 'Q 0H“ 55 1 

^51 '« c^ts’f ar^c'i 

■ Na"" 'Q 5^51 551tc*!ttl^5 *ini I H+ WtC^lt^ 

’fitW*t fit’f® I , OPt5t|^-^5l '^OtWtOT 

wef ^Jtn ^§111 C3Fff54 ’fJt*l-m*t I 

2Naa^2Na++2Cr j 2H20r2H++20H- 
^FJtWtCs: 2H*+2e-H, i ^CJiTC®: 20"-20-08 
, ?C55t^ W*t Na+ 'S OH’ 'Ht’SfSi '^TtW I 

w ‘ c5m*iOT mn 
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*ltr51 »if8|ar U-'«rtf*1tas '« 

>[C<0 'ailTC^t^ ^<1 ^ I 

•^tc?( «ot»iw^OT >itc5<s ^ ^8rfc^ I ^3tc«r(^ *« 

*i^f?[ 'srfwsi »itRi i u-*itatl& 

^If'sC^^r siCtfl I *1^ f5^?[ 

'G 'snTPlTC'Sfl ^tl’T'PS-wti I 

'ttwtci ^!l i355*n »sn^Flt^-'®OtC5|t^ I 



ari^ spfi&v cTOt SR^ 

61 frat—C5W7R (?m CSFff^JIfl t^-iSWf® 


G «ntcsiT^ *iff^ ^ feit <^ti¥ 

vfm anfi^ 

1^ iS^\ CSFtf^^ ^TtWt^-StC^tci^ 

ff!t1 ^ I CSFri^if 5ft5 «DtfTO 

'G 'i§85'9tci ^n C9ft«[-:5tt« 

^ I ^Tfewtcfsi ^*{m ftm 

V% i JSRCf^f (14-16%) fit«(« 
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^ 'srj^apsi c*rrMt5i ^ c»rt^i ( 10 - 12 %) 

m\ 1 ^tc<?t f^3st 1 i®- 

^tc’i ^rtu c*iTf^3i ca^fail^ c>it®l W ^vs 

^9 I 5?^^ C^m 9^r99l 95t^i» 95 ®^ C91®19 

5p^1 ^9 I 

^|5{ vA3|!^^C9 CJf'S^I 9t9TC^ 

sit^K^? 25^C«rfl »i^»f1 I 9y]tCW-4tWtc4 SN 

5?91 ^9 I ^9 C9S^f5 C9Tf^t9 

^ 91C9 ^9's *i^f9 m f»nii 9«fi9 9tc9 1 

Q. 161. (a) State the preparation and uses of bleaching 
powder. 

[ H. S. 1971 (Conip.\ 1972 ] 
L fsfe-s *1t^^C99 'Q U’fS ?P9 I ] 

Ans. 35 —40 C V5mait9 m 

(slaked lime ) ^*19 c3Pff9?5|9 f4faF9T9 *11^9 99 I 

•|t^^f9 ^JT9!%t9 GFlt9l 9 t^t 11 ‘GFt?it^^ dl9'^ »1^W75 Ca,OCl)Cl I 

Ca 0 H) 2 + CI 3 = Ca(OCl)a+H,0 
i 

91^595'®^ 5^1*lt9 ififWTck 9i*Na?lfe ^15^ C9C9fC^ 

^'St^9l 9NI ^ C919^9 51C519 991 f^1 «f»l «r9tf^ 

fttat9 99C9 efWttk ^t*l9ltSl1 35'’—40’C-il9 9C9I 9t9t1 ^ I 
^t^-^Wl9i:‘l alt« C3PT[99 9n»iC9 9t^l^3Ftf9^ 

^in»l 'e w ’It’ltlf 9t|fl »lf^ t9l^ 5IC919 

99T f99l dtWtcfe 9191 99 I 9f^p 9tt9r 9tC9l 9tMl C9'6919^ 

9t9tt^ cmf99 ^9t9 9C9T »i9®lC9 C-ltr9^ 9^^ *1119 I ftfe^ *tt^9 ^^*19 
k 9^919 *19 ( <£119 24 9*^1 *119 ) <2fC95tci9 9C9I »ll9t« *lt99t9 9f91gP19 
^919 sr® %^tl91 C7^91 99» W.*r9 «U:¥Tci9 f%73l t^1 fir69 *11%^ 
9Tf99 91(991 91191 99 I 
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If^r, (?FtCTiT^ tgwf^ 

t 

Q. 161. (b) How is aqueous solution of hydrotluoric acid 
prepared ? State its uses. Why is not aqueous solution of 
hydrofluoric acid kept in glass vessels ? 

f J5^®i =^tc5^ *itcai ^ 

5(1 C5f^ ? ] 

Ans. ?tiC5tC5Plfi^ WtPfC«5 (9^*1 ^ 

’ll? ^511 t5(f^^ 

( sand bath ) i ^T’l^ltan ^^>(1 SOO^C-^? 

5?|CB ?t«l1 I ( 32TC ) I ^T|l§tC3Ptf^^ 

^ vfit <SJT^C^^ W «f51 

^ I 11% ^ I 

' CaFs+H 2 SO* » CaS04+2HF 

I aptmtsiTtfe (jr@f^c®e i?i I 

C^fsfft ( Etching oi glass )—?sti 
oiTw? cf'e’Ert ^ I ^ 1i(t^ CTtwi 

«iistvfr? cm ^ 5(«?"n m i ^*15 ^rtcs?fc3rtr^^ 

i(itf»PS) BtfsiYi cT^Tii ^ I c^jtc?!? c^t^i fm\ 

c^i^l ^ ^t5 mufm m ^tapt« 

^ ^1 Hi TO *|C?( Ifet «(3tfil^ C’q'!«T3f1 

%fpu csit^ c^i ^ \ ^ ^^1 *1051 

^tC5^ fsifaRrt , C^- 

am^ TO ( SiOa+4HF-SiF4 4 2H,0. 
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faSRll t^fipR c)»JrC3Pt?t^^ ^t?( I 

Si02 + 4HF-»SiF4+2H;j0 I ^TC5 fnf^^ 'O I 

vii^ ^t5 ^ I c^%^^ ^^c^tcjFrra55F 'Bf^^ 

J9^«l ^tt5^ *tTCIj ^t*»n 5|1 1 

Q. 161. (c) Describe one method of preparing bromine in the 
laboratory. Giire equations. State four of its properties. Mention 
its uses. 

^ , [ H. S. 1961 (Comp.\ »67 (Comp.) ] 

Ans. Cigtftii ^'^tf^rsi CSTT^lt^, siTt^tf^^ 'Q 

’tt? Mm'\^ st^'® \ 

2KBr + MnOa 4-3HaS04« MnS04 + 2KHSO4+2H2O +Br2 

'«»(t? «at1ws? 

finA^ vn^ft ^Tc5^ eie^ri ^ I ^ ^k^ij 

tSiCSi-t ’Wt^T I ’51^1 ^?I1 ^’Sr ( 36 f53| ) I 

m 

c3itftc?nt «gn^?( 5iW^t3 

^ I 

q<'—162 4}c?ft^« *cat%5T?[ ( r|! 375-77) cif^ I 

5^5^5t?i—sia'i M ^^-C3rt3if^i5, 

jgajaic*i ^1^25^ ^ I 

Q. 161 (d) Describe briefly the preparation, properties and 
uses of iodine. 

[ »(lnitr®c!w *i<i «m i ] 

Ab». «lt£5tfw ««r5—'iWwrt «t^-«lfl1^'8 

« »ltp >tt*lf^RT BfftfiiPSS firti few «1 <B (<3tftil 
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grfir) i «rrart%5n( ^ ^ 

^c<?r ^51 c^TC*t wsn I 

MnOa +2KI+ 3 HsS 04 - MnSO*+ 2 KHSO 4 +T 2 + m^O 
nif—162 at?fT^ni K^” ( ’f. 375-77 ) Ot^ I 

di'<* tgs^ 'sitCTtC^t^ (iodoform ) 

TO acftBFJi I «ii?" 

rectified spirit-^fl 'NtC9tfcr?( ar^«l 'sftCftfe ( tincture 

of iodine ) \ ^ i 

Q. 162. What are halogens ? Compare the important phs^sical 
and ohemieai properties of halogens. 

[ Cf. H. S. 1966 (comp.) ] 

« 

[ ^C5ltC«f5I =!FT^TC¥ ^ ^ I ] 

Or, 

Whe are fluorine, efalorine, bromine and iodine regarded as 
members of the same family ? 

[ CfftflJT, C3Fff^5i, 

>lPi TO ? ] 

Ans. C3Ptf95?, C3Ptf?5i» atf^=T, il^ CsiV^lC^F WtC»itt«R 

^ I 5g*o ^ I 

iTO?f 5it3ft '€®fW9 I 

Efar ^ 1 

^C<i1l Oftf^ I 



OHIiOBi:C7£i ANJLI iTH VUJatruuaua 


(i) 

^ 

\ 

(li) nr ^ srr *1 ^ 

'QWSJ 19 I 

(tU) CFTfij’-r W£Tr^ 
f<r?fg ^'R?ri 
'9 'SC^r^l ^^n:t 1 

2F,+2H.0 
--4HF+0, 
3B\ + 3H,0 
= 6H?+0. 

(*v) OPTfK 9 ?(|*- 
^ ^f C?l 
59 

?r ^ c^r c^- i\ 

?!i t 

H,+F,=2HF 

(v) ^?rrvi sfi^ 

fr^ii '^r^f'rs 
5jr^?n 
r.s'-Tit'fs 
I 

2N»+F,»2NftF 

(vi) ^sprapp ^ 

C3FT m Fi 

OPT ^TI ® ® n a 
I 

0+2P,=aCF* 


(3Rf«*» 

canPi*r 

'•lt«)fs» 

(i) cirr% Trnc9t9t 

(') ^3r ®it®T 

(i) ^carfen 

^l'Sft'44 "^^9 

^51 nTr«f 1 

1 mpfta 

’trrn 1 


^PTTta ca«^ af i 

(ii) nt K '4r ‘t fn ^ 

(«i) nr ^ =it ‘t ^ 

(li) nraMt^r fn Mf 

35*6 

'Qw^r 801 

mm 126'9 ! 

(i i) Cft1%i( ^ m ! 

('ii) cnri^i-r j 

(iii) ^carf^M 


csjtfer3fr^it 

■'Si^sr^ 'm a‘fMT' 




=5i{%csfir ' 

tnf?f« 5'5"91 

1 

j 

^'^ng 1 

S^ng ^C91 

1 

2C1,4-2H,0 

2Br,+2H,0 

1 

«4H01-fO» 

«4HBr+0, 

i 

1 

1 

(iv) CFtf^ir '3 5'lt- 

(iv) cM-r fii sr ■'S 

I 

! (iv) ■•®lt^9tfeM >9 


?T f n 


i 

fnc'^pfir*! >1? 

' ?ffc^c5?n 


‘iiTv 5,T^C5rC5f5f 

c:^5rfl'’- S!;?igs^9 i 

I 



El, + Br,=2HBr 

c§infM ^5[tiar5-|^«. 

H,+01,-2HC1 


^<^ng 99 1 

1 


H. + I,=:2HI 

(t) !(tf 1 

1 

(v) •'S; CM MT ^ 

(v) ^ CM MT ^ 

’fr^i 1 

1 


car f® M ar 91 

5^51 ^l%?n »£)9'I ! 

1 


9lal am 

Mm 

caTMT^® ’tiS'5 • 

^ car ®T \5 

3^ 1 

aNa+Br, 

^ 1 

2N» + C1,«2N»C1 

=2KaBr 

2Na4-I,-2NaT 

(vj) 

*{vi) ^CM^' 

(vi) MCMT 



fltcglC^M 'S iR- 

^'^ng 

catMT?® ^ng 1 


1 

^ 1 • 

Jiarnfg w 9^ • 

2P+a01,-2PCl3 

2P4"3Bcf 

' ap+3i,-2pr,^ 

aP+5Cl,>i-2P01, 

«2PBr, 
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(v.l) jtT ? ^ 

5T^rc^»si*i 
I 

cswt® « "snnii- 

C^r<H, C3rtf^ 'S 

^c?( I 

2 K 01 +F, 

« 2 KF+C 1 ^, 

(Till) ^5jf% 

3f^) 1 cgsRl- 
t5 9R‘fC'^' OFTf^Csi 


_c?lfsw I 

(▼ii) (^tfs^ 

'9 '^nCTTf^ft® 

cgTfs^iT 'S 

I 

2KBr+Cl, 

=^2K01+Br, 

2 KI+ai,-= 2 KCl 

+!• 

(Till) 

2f-<T t 


^ ^ !rf *1 i ;!^f?r'$ 1 

^mattC^ 1 H,S4-Cl,=s2HGi 

TO I ; +a 


caitf*w 

•IICTtfw 

(vi.) 7^^m\ CSM- 

(vi) 5it3p?fm ^itt- 

f<si 'Q CW\f^^'i 

^1 ^ m 

«rrc^t^T^ ? 1 r>5 
^sricmfe^ i « 

c'»i'^ I 

1 

1 

( 

2KI4-Br, 

1 

-2KBt+I, 

1 

! 

i 

(viii) 

^ 5 ^ ^ ® m 1 

Tit ^- 

¥rt®'c^ mwfc? 
^rrfrsTO 1 

H,S+Be, 

«2HBr+B 

1 

1 

1 ( 

\ 

■ (viii) 

' 1 mtcgi- 

1 

j ^us ntc?i 1 

! H,s+i,=»aHi 

1 +8 


(*i) t ^1 ^ ^ 

f^«R 5^91 

TO*t 

=il I 

<!*) Optfiisr S{li$<?T 

^ 5!^ ^»ji) 

■5T ^ ■ CFt fis ^ 


i ^Tmt^ cirf^iit®- 
' c^ cm fsi '-‘1 ■<? 
i 'srtcunst^^'^ ^srtnri 

1 

1 

i ((») ^ 

«0 fil ?l fi? ^ 
TO 1 

{>») ca=Tfa5i 
's ’SFm 

c^??r^s « 


’i^r>i5rsi '®jtnn-1 
Tsrrf^Fs TO 1 ! 

(tx) ^ C^t ^ 5 > ;$ 
^ Cil «ft f^fgrs 
TO I 

I 

(ix) csrTt^ ^^91 
'« 9r^ TO 

cmmt® 'Q 


(tx) f^SR TOEl 
I 

(■1) «rr tm 1^ 
TO 
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^K^\T3^ 

51 5rt ? !5 ’Si 

^ c^t qrr ?rt 1“ ^ 

t cm ai 5rt t ^ 

'8 ^tcm- 

opt t v5 



^5rr5!rf\5fts 

^ 1 

Cl,+2NaOH 

1 

Br.+SNaOH 

51IC?( 1 

2F,-haNBOH 

1 -NaCl+NaOCl 

1 

*NaBr+NaOBr 

l,+2NaOH 

= 3N»tr+P,0 

+H,o : 

+H,0 

«NaI+NaOl 

+H,0 

S 'Sfft? 1 

'S *5111? w\^ 

+H,0 

•SttU 51 ^ 

j ^ C*U 3! ft -3 j 

3f ^ ^ ^ 

'8 ms ^ 

JT f? "s f^r 

’ CfWt® 'S 

cjrsrf^ 's catc’i'e 



1 

2P,-h4NaOH • 
= 4 NaF+2H,0 
+0, 

U) - 


I 

30l*+6MaOH 

^SNaCl+NaC^lOj 

+3HiO 

(x) (Trt’f I 


^ I 

3Brj+6NBOH 

=5NBBr 

+NaBrO, 

+3H,0 

(x) ^ f9| fir ? 


t f®f 1% CH 4 Tlf?^ I 3T f? ^ 5J^ 

i ^ i ^ I ^Ci( I 

1. ' 

I 

0,H*+Ci, 

»O.H.Cl. 


C.H^+Bc. 


! 5>#5 'Q 'srfcirf^®^ 

I ^*1 ^ 1 

3I,+6N*OH 

=5NaH-NaI0, 

! +-3H,0 

I (x) t 1 % R ?t 

' J1 1? ^ W 
j ^^^-^tc^ii- 

! ^t^'S ^C5 I 

0,H*+I 


Q. 163. State how and under what conditions does chlorine 
react with the following s— 

^<in I ] • 

(i) Water and the resulting product is exposed to sunlight 
[ 1966 (Comp.) ] (ii) Ferrous chloride (iii) Caustic soda solution 
[ 1964 (Comp-) ’65 iComp), *66, '67, '67 (Comp.), *70 (Comp.\*72 ] 
(iv) Cold lime water, (v) Hot milk of lime (vi) Slaked lime 
[1964 iComp ), ’65 (Comp.), *66,*67,*70 Comp.),*72^ (vii) Potassium 
iodide [1963, *65 IComp.), *67, *71 (Comp.)] (viii) Potassium 
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bromide [ 1964 (Comp.) *66 (Comp.) ] (is) Ammonia L 1963« *66 
^Comp.)] (x) Hydrogen sulphide [ 1970 (Comp.', *7l (Comp.) 1 
(xi) Sulphur dioxide. [ 1972 1 (xii) Sodium [ 1965 (Comp.\ *67 ] 
(xin) Carbon monoxide [ 1964 (Comp), *66 (Comp ) ] (xiv) Al 
[ 1964 \Comp.) 1 Iron 

Ans. (i) ^ C3Ftfi=T 

'« 

m\ 2Cla + 2H20 = 4HCl+02. 'ii '« (iiiM?’Sfgr 156 (b ^ 
«(c?rr^w csptf^w (iv) (vii) cif«r i 364 dv) 

^ ^T9lf*l^T3( 

TO I 2Ca(OH)2 + 2 CI 2 = CaCIa 4 Ca(OCl)a 4 
2HiO I (v) « 9ftl5 ^ ^ ) 

CSPt^itt'S 'e s5PTT^r>l^t5i cSFtCO^ TO I 6Ca OH )2 

6Cl8«Ca(C10a)2i-5CaCl2-^6H20, (vi) 40^C 

CSFtfflST f^f5^ ^ I CaOH;2 + 

Cl 2 = Ca(0Cl)C14H,0, (vii) «(vmBf9r 156 (b) ^Ts 
C1Ftf9C^ (iv) «(^»t Ctf^ ! (ix) Q. 92 (b) <2tC?ttTO 

^tWTt^'ni (iv) ?24') I (x) C3Fft^OT 

<1^ (iv), •}: 364 m I (xi) aFtf%=( ’tT'^TO TO*I 

«otfe5 irt^^ 

C12+S08+2H20-H2S0442HCI 1 
(xii) <3FffeT^ (ii)-ii c«r«(, * 1 : 363. 

(xiii) clPtfTO^r (vi c*r^, *j: 364. 

(xiv) OFtf^CJI? ?rrTOf5i^ «f*t (ii^-4 c^f^, T* 

Q. 184 . Deseribe with equationfl the action nt hydrochloric 
acid Oft Ihe followiag anbatances. 
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] 

fa) Iron [1962, *68 Comp.)\ Zinc, Magncssium, b) Zinc 
oxide, Ferric oxide (1962), Ferrous oxide (1964), Cupric oxide, 
(c) Sodium carbonate* Calcium carbonate, (d) Silver nitrate 
(1‘62,’64), Lead nitrate, fc) Manganese dioxide [ 1962, *64, *6T 
(Comp.)], (f) Potassium permanganate, (g) Saturated solution 
of common salt (1964). 

Ans. fa) 152 fc) HCl-ii^ (ii) I’ 

(b) espm^'® *6 Zn0 + 2HCl->ZnCl2 + H20 1 

HCl-^^ I FcaO, 

4 6HC1 = 2FcCls 4 SH^O I c^t»l W[ 

Fe042HCl=«FeCl2 42H20 I CuO-ii? w 152 fc) 5=1^ 
«2(C?fT^W HCl-^^ C?^ 356 I c) ^t^- 

Na.CO.,42HCl*2NaCl4CO*4HiO j CaCOa42HCl= CaCl* 
4 H 2 O 4 CO, (d) 152 (c) eswm HCl-ii^ fiv^ Cff^ !■ 

(ei 156 (a) eSFtf^sf I (f* 158 (b) 

or^, 367 1 (gi 9|^t®f?r 

?flT»f 5pr?C5f c»rrf^T^ I 

Additional Questions with hints on Answers 

CHAPTER XVI 

would you - perform 10 show the full volametrlo- 
•lgmfl(J^H|||||||^e equation Ha 40 l 2 *"^^ 0 i 7 

2. ^^^Hjptd you show that hydrogen chloride contains equal volume ot 
hydrogSIHRhlorine ? 

3. (a) What happens when cone* hydroohlotio acid is electrolysed ? 

[H. a, 19631 

f Hints, Q, 1, 2. 3n£|if uf® 166 mmm I ] 
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(b) Wh»t bapp«na when sodium Baorlde is heated with oonc. H^BOt In a 
lead vessel 7 [ H. S. 1961 (Oomp.) 3 

[ Ana. ?ll ^Tv C>ilf®9rs[ ^ I SNaF+H.SO* 

•»2frF+N«,so. I ^Sit "sfityi ^r?n cmfOTT*! 

Cfrat^ I 2HP+2NaF = SNaHF, ] 

4. Some iodine got mixed np with putaaeiom iodide. How would you 
eeparate iotitne 7 

[ Hints. '3irtc?l|^ ^1 55 I if f5<3^C‘l ^3T fs|«rt^C5! 

:95C'i 55 11 

5 . To an aqueous solution of a sodium salt, silvei nitrate solution is added 
when a ourdy white precipitate is obtaint'd which is insoluble in nitric acid* 
but whioi readily dtsaolvee in ammonia. Name the acid radical of the salt. 

[ H. S. 1971 (Comp.) ] 

[ Aos. CfT5Tf$ ^ Cl- ; 163 (a) (tii) ^”*1 t ] 

5f5l5sl JfWI («l) «fiiC3iTr«!igtsi 

^ (*sf) (^) ^5“ (’t) 

fSp ? I W 1% V i|5 

■^<5 ^ 'Q fipl i [ B. S. 1969 ] 

[ Ans. (<(l 5Jei^ JTfifi Q^ t!ri~5T?C§tCf^ CfT5tf5 1 

H) ’tf^ JTffl «W--Wtl¥rf^irf3i CMtcS5 I 

(^) ci“ 

crt^s 5T5*i '8 BgSO^-vfi? f5f%?iT5 cirT5i?® ^<^ng 551 ^51 

■ '5iiTc*itfiT5T5i 5ttf mtcsii 5if5^ ^rc^dfiiirrsf Cftfl?® «fc?i i {^) c^’llS 

(M) CfTa'f?® ftcsT, 

MC 1 +H,S 04 *MHS 04 +HC 1 
HCl + NH 40 a«NH 4 Cl+H ,0 

• <fl| ^ smi CTtf^ 5 NaCi j 

7. Iodine resemblee graphite in appearaoce. How would yon distinguish 
, hetween them t 

[Bints, C5>'i5nJl 551 ilt ^ 

%i?! ^51 wrcinfkira c<^mn ''if?i‘ti5 551 srmt^c^ 

m 55 1 •-^15*1 tw\ g5i-^iT C5t5rt I 

C+0,=C0, ; 00,+0a(Ofl)»«OaCO»+H,O, 3 

' 8. .'iBijoVir i« fluorine prepared in the Uboratory 7 Give a neat sketch ol the 
, ;<<kjq^aii|i|AUe* Stnte three important ptopertloe oi the elemont and compare them 
ii^jphth ihuiw di dhlh*^^^^ ’ tH.S,l965 
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[ Ana. 5ff^?ri 

\ 

C?Fff^J( 55 -St?! S (i) TO5 

^ a?tTftc®5 ^1 ^^5 

^*1 r^csrq*! ^51 m $t5;c§icg>tf55s '$inp.3) (HK) ^1 ?jfir5 cipl'ait® 

=5i^^'5jf5OT H cjrir^5{ sr!^^5 ^5“ 

7\f^^ ^^51 ^r^5{W ^C5 1 ^l-li f^*ff5*l *5'4^T ?l?r| 

^US\ ( Moieswa method ) 515^® 

C-5fj?n (Dannis procaaa) .qt I 

Csf^J-T S— 

v-'STfff^5 ’tiOT 5iwrf& ^iTtc'if.'s ^s -sim^iis ’in:a[ 

^i%^ (3t5t?i;55 (KHF.) S<lR ^liC'-sp i 

mcsi f5rf?d ^f5!rt ^■’TR cg^Rtl^cM ^5% -^-rtf ii5? ^il5 f^r^'srl 

nfC5 R! I st%5 KHF, ^f?^-f%?r9T \ nRitSr^- 5^R*1t5 m 

'5i!tJ1C5yi^yi ■5rfi!(-.H^?( Tiri(i ^55 C5t5 *11^^ ^f55l KHP* 


«.«.uwvii5 spjHWKV 


^v-ijn^rog* 


g5»n8r*ii5i 


i^: 
^vJiej U 

/\ 




m 


MShA 








CHAPTER XVI 


Sulphur and its compounds 


Q. 165. (a> How does sulphur occur in nature ? How is 


tsttlphur extracted ? 

(b) State its important properties and uses. 

[ la) m 

? (b) I ] 

Ans. (a) ^ 'Q ^^tc| 

^ I \FeS 2 t CuFeSa), 


iZinc blendci ZnS), 

( gypsum, CaS 04 , 2 H 2 O ) 

»(lf« (Frasch 
Process)—’siTTCsift^t? { ) 

«tni W 

5339 * 

^ ^t5 

c®t«ii I ^rf#^ ^<13 
3iJlC»T3 »ii?t3*2ift3 (concentric) si#! 
'^JitfN 4tC5 *lT5m3-«3 *|^« «lC3»t 5S3ti^ 
1 ^ I *ltC^3 »IT?CT 3tfn33 5191 (1) fir31 
10-18 5t:i ISO’ c»iffecsit® 

(super-heated > ir»l «ltW3 
^CTWi^T5(^l HCSR irx*»(Pf 
TOW m I 



52^^ fsaj—a«}i>\ «m^c^ »ipmi 


5^91fill «ltl 35 5tc*f <1TC^1 TOW =flC5 TO*^td ^ I 

TO ^Vi nfiBTfii® n,nn »tPn® toiimi opiii 

■f t...'ip'’-!is.'.".'iHf,'' ' 1' < " , , . ' ,1 
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5i»i (2) I rncai 

?P^1 I t^^V9 m 99’5 

^rrc^i 

(b) «(«f—(i) ^sjif ^^<9 I 

*« «lf99T^5^C^l 113'’C '®tWOT ’tcsi vii^ 444’6'’C 

^1 "If?*! 5 ^ I 9i«tU8»f «^TC^ I ?lft^ 

*rr^^pt9, ?rt$^ »iwr91 kc^i 

^3?t9J fH ^9t?r J5t4T I 

(ii) ^ ^f^:®CST ^ 1 

t5 ^9 1 S-l-Oa^SOi. 

(iiil 91*^ V^1T^ ^T^C5Ii:«rPI9 *lt^9 ^^9 «(9tf^« 

W^T^'® ^^*19 99 I H*+S*HsS I ^nt9, 

'«(t995( ^9STtfjr9 ^ 9^91 I Cu4*S = CuSi 

Fe+S«FeSi Zn+S = ZnS» »!H9T9 W *Tf^®rl ^9t9 *fT« 

9f9C51 f^m ^91 9^ I 

9W9 W C^m I 2Na+S= 

NaaS I ceitfe^-^ 99 —%«»! 

?91 W«I ’ff9<f^ 99 I C+2S = CSa I 
(iv) ’flu ® 3Rt^@9 >« »lt5l!9^f9^ ^Trf>i^ >lt519'r9C9t 9ftf9^ 9Fr99l 

99Ta?C9 »lt5^l^^ffl=9 «nTf^^ '« »iWl9 ^C9 I S + 

6HN0»«H,S04 + 6N0^+2Ha0 i S + 2 HaS 04 -3SOa+2HaO. 

<v) ^tC99 ^91 'S 9tl91“>ilW& ^^*t9 TO } 

^f®f9^ ^ 9^1 *ff9l« 99 I 

454*eKOH^ZKaS+KaSaO, ( ‘li>tf*rat9 «2(tC9bWC9*^ ) I 
^99itii—nmt9 fi?i 

»rrwt^ 9ff, C*iTt^9t9 99t9, f9t«9 ^9 'iNtl; 

51WTO1 »rnnTO ii91 
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Q. 166. (a) How is dry sulphur dioxide prepared in the 
laboratory y [ H, S. 1964. *66 (Comp ) 1970 ] 

(b) State its principal physical and chemical properties. 

(c) Explain its bleaching action. [ H. S, I960 ] 

[ (a) ? (b) 

I ] 

Ans, 'a) nt5 

CU+ 2 H 2 SO 4 = CuS 04 -f 2H*0 + SO 2 

'e 3ptc^ f^9l1 1 

^<0 %1 ’ll? 'sotf'rs Bfffoiio fei ^t’li 

^1 I ^*1^ ^Tf^l »ll5(tfr 

5Ff?C5I I 

awj vagt ^tTP! m? «flT6-gT!!t^9 

5(^1 fifgi tfjgTf^r® m «[!r 1 

I , l 46 il’s f531 I i< 

lb) tiaf S *3ff»lKT<ft «tTt»l I 

^ t? WJ I 'at*1^Tini 2*5 ^tig'Se^hl 3TC*f 

^ %«9i ^ficsi ^91 <»|fgcp5 1 

dir^ <iW»rat3{ ^ I 

4K+3S0a»KaS0«+KiS40a. 

(ii) asgw «lTTl%5 TO I H20+S05J- 

H«80» 1 ir% «g?(<i ifr^i filial s^t®! I SOj 

^ } »rmW?T*l ^Otfn^ ^IlPPB i NaHSOt 

't ^ Na^SOs, «tft«f ^ dSlVf^ W TO I 



SULPHUB AND ITS COMPOUNDS 


385 


Na0H+S0, = NaHS 03 j NaHSOa+NaOH =»Nas,S 03 + H,0. 

(iv) I 

c?RiT»i ^ c*i, c?Ftr?5^c^ '^nffn's 

?'?II 2FeCl:^+s0,+2H,0 = 2FeCla 

+2HCl+H,SO, ; Cl,+S0,+2H,0=H,S0, +2HC1; 2KMn04 
' +5SO^+2H.O = K,SO* + 2MnS04 + 2H.,S04 I 

tv) H] '^1-5 >iwfw TO I 

2Hs,S+S02 = 2H.0 + 3S. 

(vi> ^tTO ^■■f'?.%C'3 I3<1TC^ 

ferj TO1 I 

(vii) 

I 2SO,,+O, = 2SO.* ! 

(viiii i2t^4 ^■^\^^\^^ 1^1 cSPlf-aw^ sit^l^ 

L TO I SOj+CIa^SO.Cl-j. 

(ixl C<r,^ I 

Pb0yfS0, = PbS04 
(c) 

sfT^Il ‘Itil^'c^ TO I v£l^ 

’ssrej‘ir’^f^C'3 JTl I «t**lC3l 

Wm\vi ^mu ^t^c^tcsR 

I 

I fawt^ >it5TWI ^'{mu I 

»1^t<+Hi^0+HsjS03a^#RplWrf«® •(Jft^+HaSO* 

25 
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Q. 167. Describe suitable experiments to illustrate the 
important properties of sulphur dioxide. 

[ I ] 

Ads (a) <2lC^*t 

^|511 ■'STt^ m, ’fJT^ 5^1 I 

(b) sOi ^ ^51 mm 

^ m f^?l1 I 

f5ll55(T^ SIT^I ^ I 

1 S 02 +H 90 = H..S0a I 

ic) (i) »«^f5 cb=^-6^t5i ^ csFfiit^^ 

’tir^ *tr^5th^ i mm 5f^^i i 

cspr^i^^ cspt'^w^ *ff^>it*i 

fT*i c5Rt*i c?pr^itc^ Umh^ 

wTto ^ I ^^t*s 19^11 

2FeCl3 + SO, + 2H 0«2FeCl,42Ha+H8S04 
(ii) c:5Tf^J? «f«! (^ «rc9i 

’frm 5P91 I ^<c^5i w ♦rr^^i 

m I aff^sic^p mtf^vs { 08^^ 

^C^1*'»lTC^Tr^^ '«nTta) TO I TO«1, C3tTi^fl[ 

{^1 ^ I iii^ *«3f 

»it9i^t5 ^ I ^^1 ‘S^fs 

m I 

Br,4-S02-f2H.0»2HBr+H,S04 

la+SO, +2H,0 « 2HI+H.SO4 

(iu) *i^Tf»n[Di «it?^¥tw1) ^ 

Him «5^9i I <it=Paimc^fe ^^*1 ^« *mi^tsrK5rt> 



SULPHUB AND ITS OOMPOaNDS 


387 


^ ^t?l1 arjfsrTi^tJt ^ l 

mi I 

2 KMn 04 + 5S0a+2H,0 = KaS 04 + 2 MnS 04 + 2 H.S 04 

(d) m so .2 ^ m 

^ I sTi I mm m i 

^f«5» I »!t9i^'hr 

mi f^fi?!) TO [ «f3r 166 c) isfcst^? cif«t i ] 

^ Q. 168. Describe experiments to show that sulphur dioxide— 
(a) contains sulphur, (b) contains its own volume of oxygen, 
(e) acts as a deducing agent and a bleaching agent, (d) is soluble 
in water and the solution is acidic. 

L ^ai mmm »iT@iTO 'orfc^. (b) mtvm 

'«rtc^, (c) ’HT*! f^irf?^ atOT’i m to 

(d) *nT»i m i?^*! m 

Ans. (a) vii^F® sic^l »[t@lTO m*\ »l^t 

150'C ^t‘1^t3Sl ^^11I TO TO5 ^«fT 

^ ^f^5i *Hft< W I 3f?i mrs m 

wsp I TO ^ 

TO^t^f c*1t^ TOi^ TO ^ 

■nrt»i m^ to i 

mrnfU i '®iltf*r5 *1tC3I 

I TOTO TOTO I 

2 H,S 0 ,+S 0 a«» 2 H,S 04 +S 

(b) 124 51^ ^?ITO mm *rsif^ cf^i 

'*'p|fNTir »ir5iTO I *rr»iTO 

mm I s+Og - sOa i •rtcw ^iroi i 

< 
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(c) 167 (c) (d) ^*5 C?^ ( 

(d) 167 (b) W CJf^ i 

Q. 169. (a) How Is sulphur dioxide obtained from (i) sulphur* 
(ii) a sulphide mineral, (ii) sulphuric acid [II. S. 1966 (Comp.)] 
and ^^iv) a sulphite or bisulphite salt ? 

[ (i) (ii) fill) 

? ] 

(b) What are the uses of sulphur dioxide ? What are its 
teste ? 

ADS. (a) <i) w?5{ 

I S+02 = S02 1 

mi ^tus ^1 I 
^tf^eps 

|"ntC'®Y C5tC« YsfilYl ^TYI I 

(ii) ««rriisr \FeSit\ f^TsYf CST®^ ■ 

(ZnS) (, roasting ) YtYl ^- 

-21^^ <p=at ^Y I 4FeS2 + 1102c»2Fe20s+8S0.2 j 2ZnS4-302 
= 2Zn0 + 2S02 I 31Y '« ^Y1 

YY YsfYUl |"®1TC^Y C5TC<S YT^fl YY I [ ^3 Syi : (i) 'G (ii) 

<iii) 31t9lf^SfYYS YRnPi® Yt^lf^^rYY^ 'sOtfTO^ Yf’ltY, 

Yt®l*rfY Y1 Yrit?PY?11 YTYI fYYltfY^ »rf«l^tY 

YY I Cu+ 2 H 2 S 04 « CuS 04 + 2 H, 0 +S 0 a j' 
S+2 H^i$04*=3S03+2H20 ; C + 2H3S04 = 2S02 + 2H30+C02 
C m 166 (a) ^ 4l?Yt^9 W I ] 
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NagSOa + 2 H 2 SO 4 = 2NaHS04 + H^O 4- SO 2 
NaHSOa + HaS 04 - NaHS 04 4 H^O + SO 2 

(b) 'sriTta^ •« 

'Q ^p?1 »iV.''SpC'<, fsf^ « C^C^Tf»!ST C"1T*(W, C?Ptf55{ ’5jH5^r^C«l i£|^^ '5?[5I 

SO 2 ^-!^T ^ I 

(i) c^it^i ^>31 ^ 

I (ii) 'Sjjff*!'® fsifast® ^t^-ca?tt5ife 

f»i^ mi (iii) 

*lt?^n5FTC^i^ ^^*1 I 

Q. 170. Coiupare the action of chlorine and sulphur dioxide 
as bleaching agents. [ 11. R. 1962, ’66 (Comp,), ’69 (Gorap.) ] 

[ ciFih^ fen m I ] 

Alls, (i) CSPtfilJI « *ItsjT|sn ^t^-’ 5 p£it^T 5 >fe 

[ fen ■<t]t^T9 'Bf^ 157 (d) '6 166 'c) m 5tc?fr^?i m I ] 

J» 

(ii c^rnssj -stew '*^?ifi?^i fe, 

aiT*a.W «5ni fe CSflh^ 

S}fel C3Ft%^ m I 

(iii^ CIPrf^4 *?tril^Ti:5i fei 

5^t« ^Tn I 

Q. 171. (a) How is hydrogen sulphide 'or sulphuretted 
hydrogen prepared •and collected in the laboratory ? How is it 
purified? [ll. S, 1''71, 1973] 

ib) State its important properties. [H. B. 1964] 



390 HIOHEB SEOONDABY GHEMISTBY COUFABION 

?RI1 f fjF^C’l ^ ? 

(b) mu ftf® I ], 

Ans. (a) «l^f«S »!T*^t5*l ^•fsfTaiT^ C^U 

<jl ^|c^c3Ffft^ ^lf»ii:®7 ^T^rt’srf^^ fsF^ ’CHd 
^tlcStClR ^ ^ I 

FeS+HsSO^^FeSO^+HgS 

9l€^ ^ 1 t^l cm 

«ii’w «c3i ^ I m f^5i 

i>tf^^l c*f€iri c¥3t»f ^Tf»n:9\^ 

^t^CSftC«R »iT5^*l^'5 ’fJT’I m I %1 ’fJt»lf5 «rtW 

ms ^1 ^Tt>i-«fF;^ ^ i 

—c^u 

(mu 3^T9t^t^c^ »if^ fsifaf^ ms 'snTi^®^ l^cu 

)'«irsiti ?H «rtt^ i c*rri^t^ ? 

W %1 *ffti5tf^^ ^f-a^i ms ^^JiU 

^ap? ^^^vi ^5j'j is-v I «t^f.®r?[ ^5tt^ ^iSsr 

n 

1^1 SK^ssf ;^y%5| ’tf?*t'5 ?^!f— 

^t?F I ^ ^f^C9| ’iTtt*! 

* 

ms ’fjTn-5tw 55t^^ ^nii m i 

(H) sitwl^c^a ^laf: (i) ^|cs?fc«R 

m\ fK5l« ’fit*! I (ii) ^ ^(t^^CI'fl 'S ClirtfH® 

^ j ^11%^ j|^w 'lfa«rs ^91 ^5 i 

li) »lM '« 

5|W I 2HaS+30* « 2H*0+250# \ 



SULPHUR AND ITS COMPOUNDS 891 

(ii) ^ ^ *rr®i^ 'e 

I H2S;1H2 + S 

(ill) ^^csfsi nt5^^?c^3 ar=^*i WsiT^iw ^P\ TO I ir^’sr 
'sUTf^i^ 1 ’sf,H?f «■ 

^[t^t>lT9t¥Tt^ 91^*1 «r5l I 

H,S+2NaOH*Na,S + 2HaO ; H,S+NaOH+NaHS+H,0 

(iv) ^91 f<TO^ t9^T I cgpff^flC^F 5T^C^C3Pff^« '«lTtta, 
C3Ft^t^^!?F min C3FT?t|P5 

^ ^ I Cl2+H,S«2HC1+S i 2FeCU+H2S=*2FeCl2 + 2HCl+S 

(v) t’fl^, H1^ n% C<^% fBs? 

TO1 '®Ttapf« J^tn\ ^ I 

2Ag + H,Ss*AgvS + Ha ; Pb + H^S = PbS+ Ha (vi) 

I ^r“il ys;nrs '®ntf^c^ 'Q '^tt?( aft^d'sl 

Ctfl%1 *jm CuS 04 + H2S = H 2 S 04 + 

CuS ( ^tC9|1, -^uffsicTs msl^ ) I ZnS 04 +HMS=H 2 S 04 +ZnS ( mtr 

’■aiwt%t?[ ) I 
it 

Q. 172 (a) ^How is pure sulphuretted h;idrogen obtained ? 

(b) State why nitric acid is not used for the preparation of HgS 
from a metallic sulphide. 

(c) State why cone, sulphuric acid or fused calcium ehlorldo 
is not used for drying the gas. 

^jjkT irr^t^sfiT 55 f (b' 

^ 5lt?@«P 45*v (c) m ?ft? 

51 5I55T5 5551 511 C55i y ] 

Ans. (a) *rH55t^^ '« <11? 5t^C5fl3Flf5^ 55f^ 

»rr»lf55^C5C^^ 5TlC5tC5f5 5551 5t5 I 

Sb,S,+bHCl • aSbCls+SHaS 
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^5!i9i5 f?Tii ^it5 ^itf»i^ '^fm cff«^ m 

c"t^ tfjtig 'Jic^ I 

fSj^fai-^?! fjfll'l i ’flt^I 

^f?(!f1 ^itf^'S 5^E« ^7? <i»TN ‘IW ^^7|t?t*T 

3l<fT fel «t^Tf9'® ^f95l '^^II I m ’ITt*! ^1 

^^-■sraftc® «lfir‘t^ vs^ ^^car ^ l 

2HN034-H,S=2H,042N034S 1 ^Ttf^;^ 'Q ^.t^l^PtrOT 

(c> ’^ric^fcafsr ^^r^i^'T?*^ >iT=1?-t?i 

f^Brrf%3 ^fg^i f^cw ?<i I c^N?i 

^11 H,SO, + H,S =^ 2H,0 + SO< + S i 
ciFf^Ttc^? ^\^^f^ 5Tfi^rr.^5i f^‘^111 ^]t^f>RlT^ 

i c^fm, cspt^t?^ ’§1^-1 '^91 

^ 5111 CaCl2 4H,SrCaS4 2HCi 1 

Q. 173. (aj Dewcribtt an arrangement by which you can get a 
continuous or intermittent supply of hydrogen sulphide gas in 
the laboratory. [ cf H, S. 1062 (Comp.), ’61, ’09 ] 

Or, How is sulphuretted hydrogen obtained for laboratory 
use ? Give a sketch of the Kipp’s apparatus. 

[ H. S. 1966 (Oomp.V 66. ’67, (Comp.) ] 

(b) How would you obtain pure ferrous sulphate crystals from 
waste liquor of HsS Kipp ? 

[ (a) *iiwcsel|p® •tftifW « atrafdH 5t^t5tCTR 
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»rr9i^#5 ?nT»i nn'^ ^ i ib) h,s f%*iy 

>it5|Ufc^a y ] 

Ans. fa) 55 I [ 

s^^gi ^<>iC5ii CTOW3 '-»i«fj %t 

FcS + H;^S 04 ^ FcSO^ +HaS i '«rat¥ I 

(b) HvS I FeS+H 2 S 04 

= FeS 04 4H;,Si ^T*1 

^t{5 >!'®’«'i s(i *1OT-^toi *i«fH 

^t^i'S '-^C?f ! • '^w-i Jl)C5 C^f^lT^J 

(FeSO^, 7H,0 ) «tc'5 I 

'<'91 ^Ws ^^ 1591 

Q. 174. How would you t-how that— 

(a) hydrogen sulphide is a reducing agent, 

(b) liydiogeii sulphide is acidic, 

(el hydrogen sulphide contains sulphur and hydrogen ? 

[(a' v<)<f5 ;w^7,’b) ‘ii<f5'sriTTO 

(c) C9 >iWr9 'SfTC^ ^*7^1 ? ] 

Ans. fa! fi) 9^f9 c^FKiN W®! 

<ff9rsl >itWC99 >lt*n ^9 n C<r9< C?pr9l^^ C^<5t^ 

C3Pf9tlc^ ^9 I CIPr^Tl^ 

<‘"391 C959T9 C3PI9t?C3 

I ^t^C®fC9fSi: ^1^91 

»rr^<tC9 Wtf9^ I =^^97?, *l791<t^^ ‘ij<fi f9«ft9< I9^T I 

2F. CI 3 4 H,S« 2FcCl, 4 2HC1+S 

fii) CSFrf94-SfC«7 ( 91 C97f951-sre51) ’tTt’l 

•f%fr9I^ <f9l ^^811 »lt^9^9 »rflf1 *tPP I CSFtfi^l ( 91 
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C3rff^) ^ ^ ^ I c3W%^ 

(^ C3rrficfli5) i 

^ ^?!T I 

Cla+H8S-2HCI + S ; Br2+HaS-2HBr + S 
fiii) 'siJtfe fsif^® 'll5Tr»l?(t^ ’IT^TSTfsrtCJl^ 

^^c^tc«R *ffii5Tf^^ ^ >rt*fi 

fiicsr i 

mi \ 

2KMn04 + 'HaSO * + 5HtS - KaSO* + 2MnS04 -1- SHgO+5S 

(b) >iT51^l® rt.'T ^HT^i^tc? ^^9 

elf's?! ^511 ?fjt?BTc?a «f^? ^ W«f ^51 

?t?t5r ^in 1^? I ^'3?n 1 ^tc?? 

^%?1 ^f4?1 *!T91?'Tt^ =l^H) ^^*1? ^1 2NaOH+HaS 

«Na.^S+2H^O 1 ^ C?t^t mi'^ ^im ‘iflstfs!^ 

f ?T^-W ) ^ I NaOH+H^S»NaHS+H^O i 

(c) ^^c^fCBR nT9PFt^-‘pJ< ^fTt^-wre? itJC?^ 

^?T^C5i «t9it^i f^f«?i ?t?r. ’fTtn r*f^f? I 

’ftc? ^ ?c<? ?r3n ^ j *tffflf ?t9i?l?, ?^?‘! 

^ ?T^ c*fT^tf! c^lt?! 3ff»i?^? ’tf-f^rni ^fiT? 

4?^ 5titc?? '«[Trr»r5 <lBtf??T? ^r|-eiFtoiTcB fnis 5ft^ 

^^?i ?i? I ?t^c^rc?FJf 5it9nrf?c® ?t9i¥r? «rfcf i 

2H,S+Oa«2H,0+2S 

45^8 •(tse?? ^*1? f?^?i«»rt*!^^5 ^jjt? 

»R<st? w?l ^lE? I wm ?«j mi 4^ ^?i ?t^? ^ 



395 


SULPHUR AND ITb COMPOUNDS 
*' 

’tHr^nr ^1 ^ i f^^Wi 

5!r vil^R ’tit^ w 1 ’tTt’^ c^ 

^5t^ »lfl^15 I 

'5('591’n, ^Tc^ I f5^ 'Q 

« ^T^tg?fcBf5( I 

Sn+H,S*SnS+Hi 

Q. 175. Describe, with examples, the use of hydrogen sulphide 
as a reagent in qualitative chemical analysis. 

[ H. S. 1963, ’64 Corap ', ’67. ’71 ] 

f 

# 

Ans. (i) •if^Stf^^' 

I vsiir Jft^^ T<m 

4Tv c^. cjff«nrl c^U «rf^ *fni1 

^ I ^*tt? ar^ic«i 

^ iiiTv 

*iTei^t^W, «in^^ 9|=2[C*f9 ^"sieTl 

»lTJf1 

I 

CuSO^+HaS-CuS+HaSO* i SiiCla+HaS=iSnS+2HCl;. 

ZnS04+H2S«ZnS-l-H,S04 I 5SW%^? 

«W viil *1511^ ^^1 =(^[ I 

- (ii) ^ i CuS, PbS» 

SnS I af^lir ^tw ZnS, FeS i 

S1C5| CaS, ()» 

NaaS I 'smfJpg, « aRsi aff^j^ 

fi55i cB|%c« 5^1 -^iri ^fif ^ir^‘ 
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«!^*i ('sirtf^ 

^ 'vrc?5 

f^^gfci 3 ^^ | 

?!*1T^, fWs^ C»lTr^5t5| ei'6!l1 I af^JCH 

'NTTf>l^ r^*tf^1 ^fl T(^51 ^fii^l -gut? 5(W7 5T^C5tC«T?( 
<lfg5tfsil5 ^f?c^ ( ^tc^l ) 'SfltfJK^ 

^ c»^tf^^T3^ =i^®i 3^c®i I 

5Ff57l1 ?p«rf?l ^-^1 !?7l S7[X H^S 

'Nlfcsitfw^lt^l fiI-'Tr5l ^ I 

^^c^rc^sT ^f<3C':i ^itir'i .+Bf•^5^ 

'5(^f; VfiVi ^|gcl "^tc^ I f^l 

C*I7%7itS( «[fC^ I »1tci?*TN ^j'«r^ ^^1 ^51 

»a?i c^iTf’sgTsi ei^«! i c>itf^5tv <f\i^ «?c^ 2r<3%^ 

C's^CU^ 'sr^ftf'-fS 5-^ ??1 I C^r^1 C'f, ci^«) '<t?I^C*l 

>!TW5^ 'fic?rts??f7l ' 

Q 17H Describe experiments to show that— 

(a) sulphuric acid is an oxidising agent, 

tb) sulphuric acid is a dehydrating agent t or it has great 
affinity for water ). 

(c) sulphurie acid has acidic properties, 

(d) sulphuric acid is less volatile than hydrochloric acid 
and nitric acid, 

(e) sulpiuric acid contains snlphur, hydrogen and oxygen. 

! >it?ftc^I mr-e c^, (a) '«l7ft*i^ >ii^f5 ifT9^ 

<b) ?i?l vii^fS (<^1 afc@|4 ^5t?f 'sit*ir'gi 

^f57^-«f5fr» (d) ^i(\ i^i^csTcsFiffl^ sn?®^ ^j\fm 

(e) (fttc^twsi'«"srtt^ I ] 

Ans, (a)(i) 9ff5 ^jtf»R?59 ^?i1 I 
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mi 

mi fiftll mik^ I ^t|C3FR^^5 C^ 

’ITtC*! »IT^TO I 

« ^tJtW t 

'St^-^’^t?C® eftf^® ('sin^tf‘^'^]‘>^T^t 'srf^CSrW^ 

C-f 2 H,S 04 -C 02 + 2 S 02 + 2 H ,0 
(li) =^c?c<pfB ^5(1^ ’tt? »rf^?if^f!i^ 

r5|*ll|lI1 »lt5|TS cutm I ^n»f ^TWOT 

cw I ’tJt^ I >Tfs\C^- 

^?Tv 4<1T<r »lH[^^f<!|¥ »!t«^CJf‘C^ wfti'® ‘il^N 

Cu + 2 H, SO* = CuSO* 4 2H 2 O+SO 2 
id) (i) ?flF >iT5if^^f?[^ 

f31*!til I ’It^rl f5^ ?PTC^1 5|it^C^ I f|5f;(^ «5|^ 5ft^ 

^[9^1 f^Tc^ I 

Cj 2 H 280 u+ H 2 SO 4 ]-i2C+llH,04, H 2 SO 4 ] 

(ii) cB^BfBk^ c^t»r^ c^^pi 

^^tc® m 'mfws faiiTi? ?(t5 ^i\^k,m 

»!^-»ti:< CTW ’^fB^ c«»»‘sit^-iTei >iT^WcB ( mi) *if^*f® 

1 CuSO*. 5H,0+ H 2 S 04 ] = CuS 0 *+ 5 H 20 +[H,S 04 l 

(iii) ^1 'siTtf*i® «?^C® ^t^si ^IPltflt^C®^ mh 

fi|^5^-5fTct?[ ^Jft^«| I 130 3i-N CX.^ I 

(ct (i) IB cB3^-IB^3^ ^rT^im «r% 



398 HIGHER SECONDARY CHEMISTRY OOMPAHIOH 

«TT5T UYI ^ 

(ii) ^Tf^C^3 5[C?fT s|Tr?fC^r>nit3f 

^35[ f^-tt5^ 9^®? I 5tit*! f^'sf'® 

’tTf^ W.^ I 

(iii) C^3^-f5k9 cnrfW^l T| ^JMf»l^T3l ^^US 

9i\ f^<'® 9^, ^5«i 

'fit ’tJl^ 5JT-«f5T C^M ^15 I ^91 P't^Pt^ *tlft< 

mT^ wf9i 9i9“! '« ir^i I ^91 ^ c’l 

05^1^ I 

(d) ^f»rs 9t^C^*QFtf99? '« 'satfjTS 'afltf'TS 

-rf^iT^ I 

aSS^C ) caFtat^^ 'G ^91 ^’*(taK5r 

’« NaCl + HaS04»NaHS04 

+HCli NaN0,-l-H,S04»NaHS04+HN0s 

[ 152 (a) 99 fifcafmai 9ttc®n3Ptfi^ '« ?TTt§^ «mf^ 

•talt'W’f ^<^<159^ir® I 

(e) f9=9^*(T^ *tt^ iptt^ ^N1-WW9 ^•RI mu 

'»(itf^ c^i&i dj*f^ ^f9?n uffs^csf ^91 
^ ^1 2H,S04»2Ha0+2S0,+0a 1 

mtw m'-m ftKi *fY *(9 ^f5 u >19T fwl ^aT=T ^ I 

<f^s( U*!*9|6 m,s\ f9^-f^2fc*i mcaF i 

ca ^Y9| ^5(1 ^ ^t9i 9r9i, mai«i ^91 mn 'SRti^ 95^9 

?PC9 I 9fc^ mlt^tCETST ^TC^ ir^r 9^ 

9^9:^ I f99?lY u-^tsi ^9*1 9r?l 991 

0H9 «JT« fill mt»I M® 99 ^T9t9 siWJ fW^9 H»l^ 9f9C9j if*f, 
9'ftll tei, Sil^gf 5}tfp|?[ »Psmc<t9l 9tlfrft 9< ma*! I 
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^ vii^ ?fTr*i i U-5RC5I *jf?p^ i»ifr<|g?r 

vfl^fe V\^^] ISO'C 3 F ^1 I 9(5 

168 (a) €tt?fr6? ^55»1TRI I 

Q. 177. (a) State the principal properties of sulphuric acid, 
(b) What are its uses ? [ n. S. 1961 ] 

[ (a) 5it9|fjF^^5P ^]tf»im <2f«ftJ? ^31 (b) 

? ] 

Ans. (a) (i) 

(^?ps5 18'8) I 9883 

338®C I 

(ii) ^f3l1 'sirff*!® fetf^^5 ^^1 

TO I 

2H,S04«=2H,0+2S02 + 04 

(iii) t5 1 ’tt? 

'siltfjic® fsifaf'® ^Ff?cs\ ^T*i I mm 

»lf5'® f^f^il TO: H^SO^, H,0 , H^S04, 2 Hj,0 j 

H1SO4, 4H2O I 'siOT ^tt? ^lTt>i^ 

«f5i c*it=^«i I ’ll? 

m I CisHisOn +[H,S04]=1.C+11H,0+[H,S0J I 

m I mfs^ ciw TO I 

HCOOH+LH S04]-C0+H20+[H,S04] 

(vi) 'ilfS '^3t "soTf^l^ I 

TO I Wsfl’R mv\ 5 ? : H.SO* 

;:h++HSO- 4 i HS 04 ’i;H^'+S 0-41 wt^ 
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'«?FC=a I HjS 04 +Na 0 H 

I 

»NaHS04+Ha0; H2S04+2Na0H«Na*S04+2H,0 I 

^^tf? 5lf5^ t^1 

ft^C^CSfST W TO I Zn+H,S04=» 

ZnS04+Ho I TOt?i«i 

TO I Na2C03+H2S04-C02+Na4S0.+H,0 I 

TO'^I I ^5f 

( 338 C ) (3Pr?iT^® '<3 T[f2rrTO 9T?C^tC3Ptf^^ 

'e ^ TO* NaCl+Hi,S04 «NaHS04+HCl 5 

NaN0»+H,S04«NaHS0t+HN03 I 

(vi) I ?tt5« 

TO 4 ? 5 ^^^W^c^ f^^rf?[® 5 .?f I C+ 2 Hj!S 04 

= C0,+2S0,+2H;*0 ; S+2H2S04«3SOa+2HiO i 
Tpj^^P^r^T mf^® -^-l^ I 3H2S04+2P = 2HjP03 + -:S02 I 

'O ?tT5 ^Tfw ^*1N, 

TO fkm f^^TfiJ® ^ \ 

Cu+ 2 H,S 04 *CviS 04 + 2 H, 0 +S 03 
Pb+2H 2 SO 4 * PbSO, + 2H ,. O+SOg 
Zn+2H,SO* - ZnS04+2H20 + SO» 

'srfrjt®T^®c^ wtfa® csitftsi 'e ’srtc^rtf'scH 
TO 1 2 KBr+H 2 S 04 = K2S02+?HBr ; 
2HBr-fH2S04«Br, + S02+2H20 ; 2K1+H2S04«K,S04 + 

2HI} 2HI+H3S04«l2-bS02+2H30 

(b* ^^mt5-*-^^C§TC3Ffr^¥ ^tPl®, ’«lJTf’IW, 

t^\tn 
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^ 'sraitar ff 

fir3« ^3r *rf5rf^F^^ '®[jtf»i^ ^ i c*tt^CT» 

< 2 (^f«U 5 , ^ 

Q. 178. What are alums ? How is potash alum or common 
alum prepared '{ State its properties and uses. 

LH. S. 1971 (Comp); 72] 

[ ^rirtcf 7 {^1 »rr«rr^«i ) 

7 '« ikfs ^ I ] 

Ans. «iJTilt*(—C^T^i ^ C^T^f 

«(T^ »lt<(T^®t®TC^ «iJT^ta[ ^511 ^ I U-Kt^^ 

*IT^W5 24 ^^;c^T*i-W5l ^ I 5|tC3[?[^ 

R»S 04 , M 2 (S 04 )s, 24 H 2 O, mrw E = Na, K, NH* ^iTf^ 

3l1 M=Al, Fc, Cr «rff^ I ^'*(1, 

1^*! ?l »lT*fr^'l ^P\P{ - KaS04, Al2(804)a, 24H,0 

^TT@jt5( »• (NH4)*S04, Fc 2 'S 04 ) 8 , 24 H 2 O 

C3{45('sotsilx ... K 2 SO 4 , Cr»(SO*).,24HaO 

«rm;>itfd?im ••• (nh 4)2S04, AUisojai 24H2O 

^ w\ I 'srr«tf^^ *pc«p^ K2SO4, Ai2(S04)*» 

24 H 2 O I 

a) ^^^(AlgOg, aHaO-c^ 62% '«(Jtf»l^ 

loo'c ^ 1 cffw »it 9 \c^w 

c^f^nTsf ^1 cwf»i w ^1 ^ I 
>iT9lW^5 ^ i J94W ^:*t?( »lfi¥ 

n^fTO »rr9)w& c^ ^f4?ri ’it? ar^*! 

^f?C9| n^T=^ 'aOt»)T^ *’FSfT4^tW I 

26 
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(b) ^1 [ KtS 04 » Ala(S04)s, 

4 Al(OH)s-C^ ’ll? 'siTTfTO? 500“— 

600"' C>i^C5JCS ( digested } I 

4t'3l *(r?3iTc<i ^ltr»Rrrs[ »it3ir5?& ^ I 3?^*! ® 

’tt? *^(8^ I 

?fsf—pi»fH i w 

«UTf^^ '0«f^# I 9ZC-^ m I 200 C 

4tk^ ^tK vfi^ji ( C^t^ ^jT<?lt3l—burnt alum ) 

JitsiTsr ^t^t5 ?"?? 

( mordant V^’l 1 

Q 17Si. Describe briefly the manufacture of sulphuric acid by 
chamber process. How is chamber acid concentrated ? 

[ H, S. 1960, ’Cl (Comp.). ’65] 
1 ^ «mt*lCB? f^5l-4l^f'® ^<511 5¥y I 

C5^t^ «riTft^ ^t? ? ] 

Ans. 5 ttfi—ii^ ^rn;^ 

5iH? 4H\ I iRt^cttc^n 

•sntfn^ n 'sOtf^’S « 

Sftlitfcafjf-^f^cs I ^iT^ctfcaR ?it>lt?ffsi^ 

fararn «rN*t (2tf^«i ^*51 

2S0i+N0,+N0+0i+H20»2(0H)S0^.0N0. 
^(OHiSOa. 0S0+H*0«2H2S0*+N0a+N0 

iTl^tlSn FeSi 41 C3rri^ 41 f«R4^ 3« (ZnS; 
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I 4FeSa 

^+110,»2Fe20,H-8S0. ; 2ZnS+30, = 2Zn0+2S02 1 

^imu *itc3i (’itai) 

«’ttu “^ntr^ic^ ftfui 

«r^tr^ i c^\\mu ^'\Tm ?ffsi 

*tfW 1 NaN0,,+H^S04«NaHS0*+HN05 I 

^ ^?n 1 

^tai tog <5 0-^, crngt^ 

(Glover towe r) ^5 ^*11 to ^fec®. <iftc^ I .^.|_.,^.® ^<1? 

^ «(t9t^ "ir®C® «ltw I ^Tf*i® fitc^tcl ^ir *il^N 

CJf«{tJ( ?^C® ’1U'*^4 ^iTftC^l C5tt®T?l »lf^® 5P^1 I 

®1C<1 C5^t9 ( 60%—70% ) 78% 

5itsifq*§f5^ ^ I C5^t^ 

*lfg®]^ 'sOtf^OT %3lt^ ^*0 

f ^ m ?ft]J 

'41C5 »if^® I 

2 OH i SO, .ONO+H, O=2H jS04 + NOg 4- NO 

C3lt®t4 C»im 

^si^^ ^;lc® *if®® »iN"*tc< ^tc»i I ®ft- 

^ 'Q «fC9i^l ^t»lTnf5|4f 

5it5ir?^r^i^(65%) ^liri fiiwtcfef mm ’iic3i 
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ftUft 

COTt^ «aTf^'® ’It? C3tW3 

*tt^ 155 1 f^’^s ’ft? 

^1 C»ITl^'® ^ 1 siT^cJtCifSf-'si^tl^ ’ft? »it®lf^^f^^ ^jTf^C^ C-ttf^« 
^1 sit^Jtt»n-’it®ft^^fi[^ ^Jtf»K^ ^ vSi^^ *ltC'^?f 

C?rf®t?-^® •tt^ i NOa+NO I-2HjS04=2t0H)S020N0+ 
HyO I CSt^ ^ ^ ?t*Tt5f^5(r 

t^t¥ <Sf^*f I fift^ 65%—70% 

«ntfii^ I 

«fc^t4 ^Ttf^c®?r r>if»i^i f-^fsrs ^fh'® Ttf^m 

Cif«Tl ^ ^ »lC5f ^1\ ^Ttf^C^ t^1 'Sfs^tf^ I 

^N"f 96% HaSO^-ii *lfl«^5 ^ I *tt^ 

^^tc^ 99%HSS04-4 T^Vi I 

Q. 180. Describe briefly the eontact process for the manu- 

T 

faeture of sulphuric acid. 

[ H. S^ 1960 (Comp.\ '63, ’65 fComp.\ 71 (Comp.) 
[ »lt![tCTT ®lt9\f^P^f^^ '«IJtf^t'5^ f*l« I ] 

Ans, ^tfi—’?'«a SttlBsitsi 

( platinised asbestos ) ^ItJItl^tai C‘1*^f^^ 

'6 ^mVS ^t^9 ft^t VllU^ ^f^fl »lt9Iffi 

Jt^-'«l^t^l'5 ^1 2SOa*f O 2 ZI 2 SO 34 Q Calories I 

^*19 *fTai^T^ 98% »lt9lf5f^f^*<P ’«ntftt® C»Itf^^ 

m 

mm ’Tft® i 

S08+H30=H2S04 I 

^®Rri I ’i^ts, ^ sfffsppf^ *tft3rt«i 

^1% •ftir ’tf^ vm ^ 1 ^ ^•fsirgst^r 

ftSwtf ^ mm m ^ ^=9t?r 'et^- 
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c»lftc2jc^—^ I 'il^ fiTTB 98 It^- 

^ 4i^K, f^fi2P!iT4 I 

?fTf5si1?r ^tfSTlTsi 

m I ^TTr5i^'-5t"*1, '©>1, «?CTlTsi5t*J 

sft(i»sit5r i 

'i(tf>f^iT5 %'^ ^nn-f^sl'i ^ i ^ir^iTt^^ 

^5m *ntm^ \ ^f^c«fOT ^«fi 

m\ ^ 1 

C’lTWT^I ^^1 ^1 4FeS2+1102 



63 f63i—3=i°N”^ ^6 


« 2Fe20a + 8SO2 i s +O2 - SO, I flm*fr^ ft 2 si*i ( m bxso^, 10 % 
Og viiq^ ?jTf^ N^ ) gtt ?i|c® =n% I Dust catcher ) 

TO I 'ii^tw ^ti3( ^|c® ®W5i ’*p«i 

^ t '8r5;*i^ 5nt*i*f^«tetl5c?p ‘ii^fB 

vn I »i^**tc< ^Prai art^T 

IfC®! ^ 5}Tt*[-l5{«fW 

^vit^ ’It? <it?[ni c<rt® ^fil^rl 1 
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C9lV^-5it5|g 450'C I 

'5rrf»i55r?r rij^«r?rtf^^ 

isrp ^^*1Tr?® ??, ‘iiTs '®t*1 ^«!it!r 

450°c-vfl ^rtc’^p i f^^2Ri 

?t**iw 98% *itC5 

1 98% >Tff?ir9*^r9^ '5!]tf5{r^H 

»rf5i9't9 f^j^nr 'siTtf^'s 59 1 c^t9^ 

•ftcai 9t5|r^p^f99r 9l 9591 99 9151^5® 

«iTTf9t^9 31t3rl 9^1 98% oftr.95 I '<1 ^ ^sftcsi 

*1t919PT9 9^91 ^9t99t^ >ir9^f^^f995 

9l 'Qp19t^ ( fuming sulphuric acid or oleum ) ^19 I 

«f^9TC5l ^f93lt9 m f3|*tt^91 :2fCT.t^s? 9t^t9 'SfTtf^^ 

^^9t9T 9591 59 1 

Q. 181. (a) Deaeribe the method of preparation of sulphuric 
acid in the laboratory. How ia the acid purilied ? 

Write what you know about three uses of sulphuric acid, 

[n. S. ^9G8] 

[ ^t3lf^^l995 «{^f-i5 <l«f^1 9.9 I ’»ntfW5 

^91 59 ? ^5t9 fysf?! 9^9519 9J9 I j 

Aoh.'^^s —m 9^5 f rc^¥?f w ft9i 5Tf9(& 

9? ^ 9r9tW1 I m .2(T^ 3PtC9[9 '«ft9 ^«11 

959tW1 ^ ft91 m ’iTt*! ( 9'*tt9 

^ HsiSO^ 9if99l HiS04-49 m f^f9| «19tr5'« 

9«fii9t m ®^9i- 59), ft9i m 9TISw ^m\k^ (9s^t9 *6 

, : ?lf||^ ^)!fni9f9 f9f^l9 llfri»HgS 04 9tf1 9591 99 ) 
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f^?i1 ’fTt^i w sptc^’j 

I # mc5( m •« m m^§^- 

5t^'=il ^31 9?r t ^ i 

3Mc^ 5 5ic*fr ^tit^i ^ i 

r^iii ?.t"n ^r?5t^^1 ^^'l I f^&irfir ^C5\ 

-«ritf^P5 ^ I 

2S0, + 0-2 > H,O f NO2 - 2S0, .OH.ONO 
2S0a.0H0N0+H,0-2H.aS04 fN0 ♦ NjOs^ 

'-Q '5f3tf>{j:^9 '^n^sT^: 404, 400 c«f^ i 


Q. 181. (h) Compare the chamber and the contact processes 
tor the manufacture of fuIpUuric arid. 


[ ,b) >ft^f^'?rii'^ «f3r '« 

1 1 

(c) What are chamber crystals ? 

[ 'C ? ] 

Ans, 

mU 

mT^ 

{) or)';o-70% ^^iTffjT-s 1 ^»r4' 

i (A ii^r^if^ 10 % ^iffji® 'Q 

?iT7r?T?; ’ff? '-ft 

^rr^iMf^w •'^ntPi^J nf's?! Tf?! 1 


(li) f!i 1 

’^Tffj’® ^‘f?l 




(ui) JTfWt^ v&t^-'-si^tt® 

(i-O 3^;!^ S5tt-®r?ITt® 


^ 1 ' 

1 

(iv) gir 

1 > •> 1 

(iv) ^ 5ntn-f^«tc«t5 * 1 ^ 

t5f{3FTrn? ^ ^ 1 ^{T^i-b('2t*t 

filers? \ 

^^5fC?rt3fSt ^ ^ 1 
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(c) ^rpfi 

^ ^ 1 3511 I ^1 3 'r!tc^lC>i 1 -JrN¥§f 3 ^ 1 (chamber cry«iale) 

Wl ^ I S0„ *8 5^ 1 

2B0, + N0-)-N0a+0,-i-HjO^aOFI. SO,, ONO i f^^yrTfs?'® 5^"?rt 

HaRO* v8 ^ i 

Q. 182. Deseribe, with equations, the reaction of hydrogen 
sulphide with the following substances :— 

li) caustic soda solution, (ii) chlorine water or bromine 
water or iodine suspended in water, (iii' SO^; in water, [i965, 
*66 *67, *70, *72j liv) cone, sulphuric acid, (v) cone, nitric acid, 
[1969 (Comp.', *72] (vi) acidified potassium permanganate 
solution [1966]. ivii) copper sulphate solution, [1969 (Comp.) 
*71 (Comp. ] (viii) lead nitrate solution [1966] (ix) zinc 
sulphate solution [1966] (x) water [1969 (Comp. \ (xi) ferric 
chloride solution (xii) hydrogen peroxide (xiii) K2Cr3i07 

aolution. 

Ans. (i) 1 ^ 

) 

'S C»lTf^?tai ( 5|^S1 I NaOH+HgS^NaHS 

+H20{ 2NaOH+HgS=»Na9S+2HaO 1 (ii) 

C3Ftfa^ farnfa'® TO irtta'® 

aai H2SH-C12-2HCI+S I 

’«(TtfTO •(fa^f^ ’rr»iaFT^^ »iT9^a*tca wtfa^ 1 

H2S4'Br2*2HBr+S I ftaftfa'® 

^ ar^c^tcaR wffa'® ^ai ^itWa aa i HaS+I.^ 

a5 2HI+Si Uiii artf^ »rfwca ’lfa«t'® 

aai 2HiS+s62=2H20+3S I (iv) 9it5 «(iTt»r» *it»)ala 

faaitra^ ^ 4^)^ i^t^c^tcaR 
atri HsSO4+H*S»2H*O+S0a+Sl (v) 
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^^1 2HN03+H2S«2H20 + 

2 NO 2 +S I 1^5 I H 2 S-f eHNOg 

= 4 H, 0 + 8 N 0 s+HgS 04 I (vi) ^fCl^ 

si^e| f^isftR^ 99 ^9^ 9t^cwtc8fi^ 

59 I 2KMn04+3H2S0*-f5H,S-K2S04+2MnS04 + 
8 H 2 O + 5 S! (vii' ?PtC5l1 f59^f(2r?F 

99 1 CuSOi+HgS«CUS + H 2 SO 4 1 (viii) ^9lC9\1 
CS\^ »lT519‘t^ 99 'antf^'5 99 1 PbfNOa)^^ 

HiS = PbS+2HN05 I (ix^ *ltfl 99 

»lT5!r95^f9^ '«0Tf»l^ ^^‘19 99' ZnSO^+HfiS-fZnS^HsSO* I 
(x) 9T^C5fC9f^f «RS1 9^1 9T^l^f9teif^^f99J 

^ I H 2 S;i?H+ + S“ I (xi) ^9^ C9»f99s c^t*i 

aFt9%^ f9«ftf9^ 99 9t^t^tW *lt519*t^ 'B}Tf9^ 9991 ^TfsiTO 
991 2FcCl,+HsS = 2FcCl2 + 2HCl+S I Uii 
*1t9-«i^t^^ fwf9^ 99 ^9^ 91^91-9 ^819:!^^ 99 I HaO^+HaSa 
2 H 2 O + SI (xiii) Wof^ *lT&rr»l9t9 i 9®5Jf 

9< ) f9«rtf9'3 9^1991 captf^^ ®14W ( 5^9 I 

99 i K2Cr207+4H^S04+3H2S ^K2S0*+C^2{S04)8 + 

7H204*3S I 

Q. 183. Explain with equations, the changes that take place 
when sulphur dioxide reacts i^ith the following :— 

(i) NaaCOi solution, (ii) caustic soda solution, (1970), 
(iii) lime water, (iv) ferric chloride solution (1970). (v) a 
mixture of NO 2 and water vapour, (vi) nitric acid, (vii) chlorine 
water (1970) or bromine water or iodine suspended In water, 
(viii) potassium permanganate. lix) hydrogen sulphide, 
(x) hydrogen peroxide, (xi) chlorine (xii) Lead dioxide 
(xiii KiCrgOf solution. 
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Abs. (i) I 

SO^-i:^ >ir^’^ '« ^ I Na. COa 

+S 0 ,-Na,S 03 + C0^ j Na*S0s+H20+S0,=2NaHS0s 
(ii^ c^f^i jsr^s SO 2 *if«5rr«ii5 cmf^^5T5i 1 

SOj cmf®I{T3j ^ l 2Na0H[+S02 


=Na250.,-fH^0i Na2S03-^H,0 + S0,-2NaHS0,., (iii) -^mi 
^T^f^niTar m c^T«il 1 SO,? 

’tTt»I :9t^7 

^ I Ca<0H)2+S0, = CaS0,,+H20 iCaSOj+HgO 
4-S02~Ca(HS0s)2 i (iv) 

cspr?'fe’® ??1I'il^' 2FeCl8 + S02 


+2H,0-2F^Cl?4*2HCi+H.S0M, (v^ tf^- 

^Ti 'S^'^ 5S;^1 

SO2+NO.+H?0-H2S04+N0, (vil >lt«1^tg 

I SO.j+2HNO;4“H.S04 


+2NO> ( (vii. ^'•v'St 

CL+SO, +2H2O - 2H,S0t +2HCi 1 ??tk^- 




«nrtto ^UH'h ^ I Bra4-so?4-21120 -HjSO. +2HBr I 

3^' so., 

I l24SOi;-f2H.^O = SO*+2H!, *viii') 
i 'Sirtf*!® 


^ I 2KMn04 45S02 f2H20«K2S04-f2MnS044-2HaS04. 

<ii:) 'srf;^ ^'?c§tcBR 
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I 2H^S+SOj=2H:iO-f 3SI (x) ?t|c^Tc«R 

I H20.2 + S02+Ho0--^Hj 0 + H.S0, (xi) 

C?Ft?ftt'5 S 02 + Cl 2 = S 02 Cl 2 fxii) 

>lf*f1 I Pb02 + S02=» 

PbS 04 (xiii) f^lf^ i 

^v.\ K.Cr2C)7+3SOj+H,SOi=K SO.i + 

Cr2(S04\cj4-H20 t 


Q. 184. Write short notes on :—^a' Sulphide, b' Sulphate, 
(cl Sulphite. 

[ !a) b) 'c) 

Ans. (a; ^1 

( normal salt ( (Na .S) $i<'f 

C»itfer-i NaHS . 

(i. fil-^ e ^i!t ! 

Fc + S-FeSs Zn+S-2nS. 

di) f5ir3£|v^ -^Um 

I Na2S04+4C “Na»S4 4CO j 

BaS 04 + lC=BaS+4CO. 

(iii) «fP5? ■ 

^tir 1 PbJNOi a+HjS^PbS+atlNOfl. 

C>ltf^?t^, <»tT?Tf»llp[ ^^9 V(^ l^t?T I ^Tt5if5|f^9t5r, 

«rpi ( hydrolysed ) 
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I 2CaS-l-2HiO==CalSH)2+Ca(OH)2 i 
Al8S3+6H20»2Al(0H)3+3H,S. 

(iii <HgS, CuS 

I CaS4-2HCl=CaCl2+H5S. 

(iii) ^1 

*lf^4'5 I ^ ^ '3t*l3ltait4 

^ I ZnS+20» = ZnS0* } 2ZnS+302=^2Zn0-f 2SO*. 

i) 5i5ic®t9 5)^ 

'sirrf^^ (‘4i?’s mvBfn ) *t5i 

f'®CT? ^ I C5T® ’NTTf^t^ ^ 

5nSfI 

I 

NaaS+H,S04-H2SH-Na2S04 i Pb(CH3COOf2+H2S = PbS 
+2CH,COOH. 

(ii) «r% :sr^«i ^iTaiTg c^V^ jg^«l f^4l ^c?[^ 

c>rf%f5r «t4 ^f?c9i i3^c«r4 ¥ \ 

NagS+Na2[Fe(CNjaNO]« Na4[Fe'CN)5NOS] 

wffesi 9)^«l 

«iii) «r^!i 

Na»S+2 AgNOs “ AggS+2NaN03. 

(b) 'NlTftOT 9l5^*tw I 

I 551 *ft'554 ^1 w 

3^*1 ^ '«nt!^ »it9rc^ ^ 

^*ITO ^ C4 W 

jrt3K*i'& m I mu NSHSO 4 (c*itt^ 4t^**it»ic^ 
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»iT81c^pI: ) 

I KaSOd.CaSO*, FeSO* I 

4) »lt<5tf5pSr«?F 

^^fC«F »lT^C5pi5 

•^rrc^ I -epficei 

*fr«?n^lT?II Fe+H,S04*FeS0 +H, j Zn+RgSO* 

H. 1 cm, ¥<1T5 9ttF 'srjTfiic^iI 

5?rf^C5! Wapcsi ^^Tc*nr Pb+2H2S04« 

PbS0*+S02 + 2H20 i 2 Ag+ 2 H,S 04 -Ag 2 S 0 *+S 02 + 2H,0. 

^fTO «(T^ 1 A1.^0j + 3HaS04 

«Ala(S0J3+3H.20 i MgCO5+H2SO4 = MgS 04 +CO 2 +H,O 

(iii) <ft^a «ftf9'® 

*ff^«r5 I ZnS+202 = ZnS04. 

(iv) ar^W ^\ ^1 

lam ^fs\c*pl> ^ i 

PbCNOs)?+H 2 SO 4 « PbS 04 + 2 HNO 3 . 

»rf<n^*r®: »rrf1, ^51 <?f^T 1 fm 

^C® (CUSO4, 5H^O) C*rrif^ C^F^Pi (FeS04, 7H2O) »{^ 

*iift< I C51® c^^itsi *rr^r3Ffe (*iT?1) sfc^i 1 

^^•l--NaaS 04 , lOHaO (m ), MgS 04 , TH fi (eg^t »}«e ). 
CaS 04 , 2 H 2 O ( 1 

(ii) C*rt?^ ^C9\ ei?W '8^51^ 

^31 I 

CuSO*. SHaO^CuSO.+SHaO 



FeS04,7H!!0=FcSO< +7H,0 > 

. 2 FeS 04 =Fe,Og+SOs + SO, 

k 

NagSOi 4C «» Nag S+4CO 

C4f?i;t5f c?pr^T^^ 

I Na,S 04 +BaCl, »BaS04 +2NaCl 

^Ttf»l® I S0a + H20 = H,S0i I 

.m I ^fei?!l ^51 'Sijtfit^ s\^cl NaHSOa, 

*il^N ^<<1 -Nag ^ 04 . ^^®ta t 

^1^*1 

irsr I 2Na0H+S08-NagSO3+H,O ; NagSO^+HgO+SOg 
«2NaHS03 i NagC08 + HgO+2SO,-2NaHSOa + COg 
(ii' ^iSt^T fsFUt^ ^1 I 

CaCJ j +Nag SO, = CaSOa -f 2 NjC1. 

^-(i) C^itfeltsi, WA i 

'ii) W'9f=1 fi«?N5F I C?Ptf?^l, 's^tl^llf^^. 

nt^sntJffw^ to i 

.?^l Na7S03+HvS04-NagS04+H20 + S02 I ^tJt^ f^l- 

m, ^captws ^ 

;TO I 2KMn04+5S02+2Hs0»KgS04+2MnS044 2H2S04 
KaCfsOi +3SO2 +HaS04 « K.SO4 f Cr^fSO*)* +H2O 
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^1 Na.SOa+BaCla-.'NaCl+BaSO, I 

'srjtf^ ^ I 55<c®( cajtRsi ^^ f^*tf^1 

’«5Tc*( I 

BaSOi4 2HCl = BaCL4-H,SO^ j 
H.SOs+Brs+i^HaO-aHBr+H^SO* 

Q: 185. (a) How would you detect the following acid radicals 
in their sodium salts ? 

Sulpliye [H. S. 1968. 7l (Comp.l] ; Sulphate [H. S. 1968. '70, 
‘70 {Comp.) ’72] ; Sulphite [O. S. 1970 (Comp.), ’71 (Comp.] 

(b) Both carbon dioxide and sulphur dioxide turn lime water 
uiilky. How would you detect carbonate in presence of sulphite ? 

[(a) ^ fiSifS 

C*iti'59t>[ 5|<^e|^cpt I ^{k?l f (b) 'Q 

» 

<?ftf^C51 •(» ] 

Ans. (a) 184 s1n 

m I 

(b'' '« |3;J5tCC|' 'Sntft’S' fspit^Sl 

CO 2 ^ SOa ’tm ^ I c^r^ll I 

m 

ail'ul ^ I 'aotf^ 

CO I ^ntvi ^1 p »!% f^feti 
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Additional QueBtions with hints on answers 
CHAPTER XVI 

1 Salphai dioxide Is said to be a rednoiog agenlf la it tcue ? Oive exampl«s« 
In what reaction doee sulphue dioxide behave as an oxidieiog agent ? 

[ Ana. 168 (o) '8 166 (b) 5^ atcerr§c^^ (v) ^"»r C?«t I J 

2. Sulplmno a' id is said to aot as an acid, an oxidising agent, and a 
dehydrating agent. Illaetrate the truth of this statement. 

1 Ana, 176s^? 2 |W}T^ m 1 1 

3. What happens when the supply of water m lead chambers (in SO 4 
manufacture) la insufQcieni T 

t Ana. 181 (a) JT" I ] 

4. Give the names and formulae of two gases which possess'blesohing properties, 
and account for their bleaching aotlon. 

Describe the preparation and collection of one of these gases in the laborati ry, 
and give tvpo examples (with equations) of its oxidising or reducing propert 3 . 
as tba case may be. (H. 8 1964) 

f Hints, c^ii (Cl.) i£l^ (BOf) , 156 dlT 166 H 

m I ] 

5. How would you experimentally show that sulphntlc aoid is a dehydrat ng 
agent T Write the general formula of an alum. What is common alum 7 

L H, S. 1960 (Comp.) j 

[ Ans, 176 (b), ITSs?" C?«l I ] 

6 . Mention two gases for which sulphuric acid is unsuitable as a drying agent 
and state the reason. 

( Ans sftcTiFftT; 1 225 391 ^ 1 ] 

7. Name four substances for drying gases. State which are suitable and which 
are unsuitable for drying ( 1 ) ammonia. ( 11 ) hydrogen chloride, (Hi) carbon 
dioxide, (iv) hydrogen sulphide giving reasons for each case. [H. S. 1967] 

(Ana. 5tf^t5iTfsi H.SO*. gsi, OaCl, oiTx P.O* l [Q. 92 (01 
162 (a), 122 (a) i|T 171 (») filTfim C?«l 1 ] 

8 . What it the action of sulphuric aoid on the following Babstanoes ? Give 
equations and name the products In eaeh case— 

oarbon. sulphur, z no, copper, sodium chloride, sodium oxalate. 

9. Explain how you would dlstingnish between (1) a soluble snlpbate and 
sulphide, (u) chlorine and sulphur dioxide. 

I IW (a), 169 (b), 185 ^ 1 “ 2tcim C?«t 1 ] 
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'^10. Hydxogen sulphide oontaina its own volume of bydcogen, and its relative 
density ia 17. What la its moleoular formula ? 

[ Hints; 14751? i ] 

11. State the oonditione foe the oxidation of 80, to SO, on a large scale. 

[ H. S. 1966 (Oomp.) ] 

[ Ana. 13351? ^ or»t ] 

12. You are supplied with two test inbea oontalnin^ sodium sulphide and sodi¬ 

um sulphite respeotlyeiy. Describe two experiments for eaoh of these to 
establish their identity. [H. B. 1971 (lomp.) (Q. 184 (a), (o)] 

13. Explain what happens when the gas evolved on treatment of sodinm 
sulphite with dll. sulphuric acid Is passed over a paper soaked in acidified 

diohromat^' solution. Give equations. [ H. B. 1972 ] 

^ [ Q. 184 (o) >rf5f¥Tt^ Cf*! ] 


CHAPTER XVII 

Equivalent weight and atomic weight 

Q. 1S6. (a) Why is oxygen now-a-days taken as a standard 
in determining atomic weights ? 

(b) Deflne-^i) atomic weight „ 

[ H. S. 1262, ’63 (Comp., *65, *66. *71 (Comp.), 1972 ] 

yt(ij) molecular weight, [ H, S. 1963 ] 

^(Hi) gram atomic weight or gram atom, 

(iv) gram molecular weight or gram molecule or gram mole 

0^ mole. 1. H S. 1963 ] 

[ (i) iii) '€«R, (iii) 

^ (iv'! djtn ^ 

Ans. (a) 

27 
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«?aj 16 

isrw n \ ^t5 ;— 

(i) *!^'3 51?C^ 

c^% I 

(ii) ^^'^ C5iVci ^fei^l »it5t^T 

^ a# , r^'% 

(iii) ^^CSr^-1 f^fsa '€=^J{«f^ 

^ 5^1, ^fm.m=l6, fe»iTw ^5t^i tfit9^ 

(b^ (i) <1t?*rt«t1^^ ^i^tx 

«t?3rf1l5 C»!t 

'«Wi? ^C5| I 

^^f^, I csFtnsw’a ^ll^sit'tf^V 

35*457, M—ft tst'^CSW? 

^V>\ 35*457 I 

lb .;:- 

^ tii) ^t*lf^^ Wif—C^R 'fl^ft ^X *tB5iTll5f iV 

^"l T5««l cnt '«W m I 

«<(fte wa— -!!!!^!.®^^l'!5!__ 

vfl^ft *tW53( 'mm 11 w 
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CIFtflOT 'eWH 70-914 5 

OFifkm ^^^(4 iV 70*914 '®*f 

'5t?r i 

c^iW '6ifcsT?r I 

(3Ptr^3i ciFfr^i^ I 

'e«fW-2x35*457=70'9l41 W\r^.m (n^SO*) 

'5^t«rf4^ 'STfJ^« 2 X r008 f 1 X 32-066+4 X16=98*082,^ 

^ (hi) 'QWi? ^1 aJtsi-»rs»iti—sj'«re3i '*imt«rf^^ 

^Tn®! P|«( I *lt?I5(t*tf4^ 'eBfJTC^ <5}K51 (Stt^l- 

^^t3|-*l^51t^ ?rc®I I C3Ftf^l?nr >2ft^l-*1^5rtl= 35-457 
?nt^wf^^TC515 fijR-*t^>ltt(=24 32 (Smi 1 

(iv ^ *rN»t 

I <S)TtS( <2l?Ptr"t^ '6Sf^ 


5}1 aJtsr-'s?^ ^Cffl I GFtr?W?f 1 51151-^^=70914 5Jt5l ; ^t^il 
<5tt5(-'NU,®44 5lt5^ j 'soTf’lC^ 5ftS(-'5i^--98083 5Jtv^ 

Q. 1B7. (a) Define the following terms:— 

(i) equivalent weight (or chemical equivalent) of an element. 

S. 1960 i *62 i *64, '65 (Comp .), *66, *68 - Comp), ’69, 70,*72 ] 

(ii) gram-equivalent, 

(b) ‘ The equivalent weight of an element may vary”.— 
Discuss. 

[^a) n\m (i» 

(il) 5jt5l^^m=?l <b) -siTt^tS^ 5F^—‘*C5lVf^?F 

Ans. (a) (i) ^«iJt<^«t?i~(?ft51 OlWl '€ 1 R 

^%«fST, r008 w ^ 35*46 w'«ifC5|’ff 


jf m 
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aim—5itt I ^tt?r«i—<i) MgO^ 

24* 52 16 '5|f^C5R:5|?l 

1216 ««fW^ airf^tC^fai^ltai ^ 8 «m 

*lf^ I aiTt’tC5^t»!?Tca|?i 1216 I ui) ^ Zn+2HCl=a 

ZnClj 4 Ha. ’®»^*rrc? HCl ^^05 2 016 'St’t '««?Pra ^t^C^tCBR 

^ 65 38 '®t^ 1*008 <8t^t 

^ 32 69 «t5t '€l^R4 I 

^5ut^^®T9 32*69 I , 

* 

(ii) [ «(^W I ] ^51Tn’¥^t? ttfiai «i^t*r 

1 MgO-vii 1216 .Sftai* aiTl?|CTf»l!lT5} ^ 'sitC^ 

8 (Srtai '5|%C«n;5|5 Mg-«il? <5jrai-l?5nfs^« 12*16 l 1’008 

<Stta( m 32*69 iSf1^ I ^^«n, 

(Slta('^5WtN^=3269 <2ftai I 

(br oi\si w ^*f!r dispft «\c5ii: w «fr?1 iijsTtf«f’5F 

OTt^l (tcO) ® 'Fe^O,) C«i\’f ?rr.? » cmpi 

8 ®N ^ 27 925 ns^c=(? 'sit^i^caj Jjj^, 

8 ®t5f *ltC^ 18 616 ®N 

’smrawa »l^®(Fe-55*85) I 'si’HtH® 

27‘925 mx ^m 18*6J6 1 ’^^m, 

xca(t'^®1> ^^1 C«f«lTi^ I CH\m 

C^tBfI®1 fsif^g, ca})t9pi 

C«rt«fT®T^ I C^WI^I 1 5 

'^^■r caimmt" 

63*54-rl*63‘54 I '«iffhl, CSFt^ltC® ^*ttCSl^ C1tia®l2 j 
awtt5( 1i®im¥m»63*54-f2» 31*77 1 
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Q. 188. (a) How is the equivalent weight ef an element 
related to its atomic weight ? [ H. S. 1966, ’68 ( Oomp.) *69, *70 ] 
Deduce the relationship between them, [H. S. 1972]. State with 
illustrations the condition when they have the same value or 
they have different values, [ cf. H. S. 1963 ] 

(b) State and illustrate the law of equivalent proportions. 

r f3FI? ^3 ] 

Ans. (a' 

I 

^31 i33‘.(5 'Q^^ = a, = e 

C^T«?r«1=^v I 

V C3i^c<?i31 n^sir-^ sji^, 

.*. V X 1008 '©T^t'6EOT ^ a 'e^m 

/. 1*008 'st^ w C3ik®i^ - ^f^'i 

V 

1 ^^3t*s. ® = e. ^1 a=*c X V I 
V 

«l<f^ f siin^s^fg X C^TBfl^l ! 

C5|\r®i3 c^t«fj^1 1 

'e I 23 

'^93rf«rR’^ ^ 23 X1 ^1 23 1 ^ m^'srt^ir^ 

W 391; 799 ; Cntf^si, ^3(tRil dPPC^^ 
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oi^ otifTBl 1 ^«n— 

^sgn^’stf 20‘04, 20 04x2 ^1 40’08, 

, c^wm ^ I c^tcl at'Bfr®! 2 

27'9251 ^9t*N '6Bf^-2x2?92^ ^ 

65'85 I opf^^ attest C^TBfFSl 3 vfl^s 18*616, 

^nracsni *rr^3rr®t^ 3 x 18*616=55*8 is 4155*851 


♦(b) 

^»fTC5 f^4l 'an5?^tC^^ W 


■"■ ■■ ■ ■ . ^ . 

TO 1 It 

Slftwl 8— 


« 


^*tt*ftc*l? S^CSI? 


•twt^ 

®l9»lt5 


eSPf^Tt^ (KCi) 

K: Cl = 391; 3f.-46 

K-391 



Cl=35-46 

^Jt®l%tsf iCaO) 

Ca ; 0 = 40*08 : 16 

Ca««22 04 



0-8 

(H,0) 

H: 0=2:16 

H = i,0 = 8 

Olti^ ^t^S?tN(NaH) 

Na: H=23:1 

Na = 23, H = 1 


Q. 189. Deaeribe an experiment for determining the eqaiyaient 
weight of (a) oxygen, [ H. S. 1962 ] and fb) carbon, 

[H. S. 1962, ’68, *69 f Comp.) ] 

[^a) wfiwaf, ^ (b) ¥Nw?r 
^1] 

An«* (a) ^ifrorOTT t Stf%—695ft 

cwvfi: x‘008 w 






EQUIVALENT WEIGHT AND ATOMIC WEIGHT 423 

T®W ^ 

'S ^ST—69i!^ tstc?ft^c??r *i^l’*l'1 « c»f^ ( ^ 127 ) I 

.*. 1*008 djtsi W ^ ^%8fOT 

(d - b) - (a - c) 

1 ?r33n, 1 

(d— b)-ia c) 

(b) ^•f7t?^'®T?r S Stfs— 

f^%1 ®tC?l ■pl? ’SR.’I C^T^f ^?~8 'oN 

v8 1265?^ ^<3 C'f’T I 

«Wi»~(a-b) -Sttsi; '6^51 

~(d-c' <5tf3I I ^ 'Qffsi 

= 'd - c) - (a - b) <5fN I 

3Sf^gn 8 iftii '^hmm w i 

^ (d-O-la-b) 

/. f 5im^^ - ( g r ^l 21. § 

^ (d--c)-(a“b) 

Q. 190. Describe an experiment for the determinatfon of 
equivalent weight of zinc by displacement of hydrogen from an 
acid. Indicate the method of calcutations from experimental 

data. [H. S. 1961 ; cf^ 1965 ; ’67;Oomp.)] 

[ TC«R firu^n 

m i f^*1 W1 ^ ^ 

cv^ 1 ] 

Ana. Stf^—SfifS wsnr *ife9 Wbp^ ft^ri 

^rt ^Ciff t C W W ’B ^1 ^ ^ ^tpTf 1*008 
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42% 


'esR I 

Zn + H, SO 4 * ZnSO* + Hg 


>4^15 'ewtui ti}^® 

'^um ^<0 '<3^T5^-?rf*ifB utf^iil c*f'6^l 1 

i;t%i 5|5TWOT »ri*r c?'<5^i 1 

d5?pfg 'STs^ttsf^^ S^ffl ^ I 

irtsr »it5.T9r f^"<t^5i s^Tf^rti c«f«^n 

^ I C^f^1 ^*1T? ^ 1 'stltf>l^ 

^r%s! 1 

'»rt^5 ^v-fTfi« 5;wj I 

'stitfw ?tc^ ( OTtef^ «irffe 

^ ) ^=S[‘ ^tk^fCBTW^ C«ft5i1 ^5 WC9I? 

%5^ <5f^?ri ^im ^ 1 

'« ^Ws^ Alt’ll 

3rti 5H CJf^l ^ I 5li> ^|C5 ^^t’spt^T^'t^ w^)^i 51*1 

^ I 

fBf'vC^? (Sft’I ; «(t5^^=»v c. C. i 

=*t C i -P mm., tC-s ^“*1-51*1« f mm. ) 

iWi—^Tll^tCisrcsra m'^ 51*1=(P—f) mm. I KW ^?1 V c.c. 
^t?c®n;«sw9 •«^t*^ ^i’?iir Vj c. c, 


V, x760_Vx(p f) __Vx(p»i)x273 
"273 " ■“ 14 272 Wt + 273) 


Vjcx. 


„ V X (P - f)+273 X ’( 0009 
760x,tV^73) 




*tfl^ saf^-yrH^ ?ni a ^31 irr^t i 
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1’008 «Sft3| 


a X 760f^ 273) X I'OOS 
V(P-f)x 273 X *00009 






a X 760 n^273)x 1*008 
Vi.P—f!X 273x'“00b09 


[ 

'srar W*3 ^*1f7 Tf\Mw^ c^f^r «ln.T^ ! ] 


Q. 191. Dearih.* an expmiment to ahow that a subatance 
gains in weight when it burnn in air. Explain how such an 
experintent nlay be utilised for determiiiiog the equivalent weight 
of an element. 

ctf^G 1 ’9151 f 

?r« ] 

Ana. 36??’ *1?I'TT5 « Wf ! 


^^jTvWr?! W*? =■■ tc * a) 

- (b - a) I ^lT^wf*ratOT 

^ ^b “ a) X 8 
?c a! - <b a) 


- Q. 192. How is the equivalent weight of eopper determined ? 

[ H, S, 1961 I Comp), 1964 ; 1965 -Comp); '68 (Comp.) ] 

Ans. ’ft?;; 5!T^@^ mt^z^ 

=9^91 ^ I 5F«1t?r 

^1^1^ 'Rt’f 'GIIOT 8 'St’f 'GlfOT ^%«rcsi9r 
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^ ^ I Cu + 4HNOs=*Cu(NOs)a 

+2N034-2H20 i 2 Cu(N 03 )s=» 2 Cu 0 + 2 N 204 + 02 , 

^ m 'C . \f6 I 

C«ITl^f^^ 9l|9l 

^ I arse's vfi^l 

’ft? ■^^TC'3 ^Vi I ^esf f^fSRIt^ 

^*1T« <lf-?«t-5 ^’fT I «il^W 

5P<Tr?r ^ I ytf^Tc^ I 

^tt^l’Sl I?<I«) ^*1t? 

^01 t ^^:‘1?r ^t^ii ^*1Ti5 sTT^cl^ ^fsfS 
f3i^«r ^ygei ^31 I J!T?c^ 

I Um^m 

cwf^c^k?! 1^ t ^f5f5 ^391 ^?fi 

'QWSI 45^1 ^‘*ft3?:3I ^f??1 ^t'Q^ll 9?ir, ^1 ^!?t1I fjTSJ 

( constant) ^ I 

•itMa ^'es '6if5f«a 5frsf, 

vit^U ^f5 '6 «p*iii:;?i^ GW=?*b •5IK 

^ 'G 'H’flt^W >elf^^«c m^, 

^•lirt—^<1tOT ««r5^«>(b~a) <srt^ } ^*tT3 

*if3^ '5l%«rc^^ eiTif^Cc - a)-(h-a)^{c 

(c-h) ^ ^ 51 (b “ a) aftsr I 

A 8 m^ ITS* 51 <S^t^ Jl'ItCll lf5[^ I 

^ (c-bj 

1(8^, i%ii ^n?P8ti« 


(c -a'tsmi t 
-b) 5ttl I 
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<515 f^<!f ^1^1] 

Q. 193- How would you find the equivalent weight of a 
metal by the reduction of its oxide ? 

f j 

Ans. I CuO, ZnO, PbO ) 

tfV^^ ^ eif^l ^f%:efW3 '««i=T ^^1 

tnri 8 tftf ^ ^T5:t^ 

»iT^ I CuO+Ha « Cu + HgO. 

■'e«fS( ?r^ m C^tl^ 'Q '5^ 

5ic^ ?T^1 1 ^ I mm -ii^ f^i '« 

^*11? ^r^usg %1 ^ 

I '5wrh®?[ ^*1 cjf'Qfi 

^t‘l^f3it?i ^^51 ^1 m I 

'srffsi^il 'm'i{ m I 

•^ll^ta w ^ ^«t5il—«rc^?r'«ifjr=>a ; c«it&'6^<iT^ 
^Iu5? '6 'eif^=c5rpii .'. 

>9«R=(c-a) ^«r5I=»ib-a) 51^1 

'*if%CWrR?! fb • a) - (c - a)«(b - c) I 

'ig3ntN^'5t9“g^x8 I 

Q. 194. Describe an experiment to determine the equivalent 
weight of sodium ( or potassium ). 

[ c^itfwicsni ^ ^ailtN^^t^ t^'to *llWt‘ 

I ] 
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Ans. CTTf^tsi ( ^ ) C3Ft9t^^ ^ 

f^"lt^5l t^wr? CSPT^t^^ 
5111 NaC14 AgN 03 =»AgCl+NaN 03 1 
{?1 KCl+AgNO, =*AgCl+KN ()3 n Tmm (3Ft^th^ C^ 

cmf^^ (?i c3Ft?t^c^?i) 

CSFtf^fW^ *i^TJr I C*ltf^’;It3l ( ) 

(:*rff®¥:’5i (c^ptf^w? ^'<1 i 

35’46 'eww^i csFtf^wg '«t^f c»rtf^!it5f (^1 *iMf»Bit^ i 

I ^1 ’lfetf»i’9T^() C3Pt?tl® vii^pfiS 
I*l^rc5 BfCST 5 -"m^'3 ^51 ^ I 

«rTTf^^ C^t’t I 'N3S'1?! "5{ITW 

fsf*rr£^1 C3Ft^t^ 

I CSFf^ttos^ ^r.C'»3F*1*l 

f 

^ff c^T^itt^ '«t^ 

Jrt 3r?i c^t^ c^ 

5ff?5l «lf^? ^91 f^?l§Ti* ^Tnc8f9 3it?CT ^ I 

^rs5?{ic^ «V3 ^gi i 

^<ffw m. 'N«f:C>»P4 gq: ««fR si^Yl 

^ I .<1^ '€'sf=? ftwft 

■crr^tlc^? ‘<s^^ ’^ir i 

'*ltl^B « ^f^tfll-c^ltf^llTsf { ^1 *1utf>11ltsi) CSFl^t^C^? fi'SR-a 
(SffJJ i Wst? cfT?ifc®?i 'esffl ~b iSin^ i 

14.3*34 <2ttsf CjFT?t^C5 35*46 <Slt3l C^tfif^l , 

, .’. b m „ .. m (<nii c3Pff<m «rrc5 » 

.*: ■ c»itfwt^ (^1 ) '6«fir»{a-c) i 
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cJiTfeiT?:5}3 (^1 *iW»RitC5i? 1 

»x+35'46. 

MjaR 

_C«tfW?!T^ '<1 ^6tf>i=4si CSPl^TtOT 

al ^Bs _x+35‘46 

h 107-88+35*46 143-34 

.*. x = (|x 143-34 )-35-46 

[ afS^? 2 ^It^.i*liiT5r, ^iTNC5lf»iirf5i '« 

C3Pt^T^'^ Wt\i: [^1*^5 '<P?11 1 j 

Q. 195. How would j^ou determine the equivaient weight 
of silver ? 

Am. tffi 

^1 I 

1 im^v^ <3pr9t|t® 35*46 

Ag+2HNOs=-AgN03+NOa+HaO i AgNOa+HCl^AgCl + 
HNO 3 . 

It'® 4^6 ^tf’^l^ri 5itf^ 

?tt5 5lttS^ ^ I *iW f»13l^ 
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^ I >!TJf1 

♦fff^ ^st^i^C’l c*i)^ i??r I '5^:1'*?^ 

«f>^< m ^ I '^vR 

■€m^ ?(tf ftc®! c3Ff2ttcw? ^xm I 

^ '« '<t«l«1—f»l5i^?l 'SJT3( 'il^N 

- b <srf5n - Ib - a) l 

(b - a) <5rf5( CJFff^si ^ <?ftC^ a ^Px *ffi^ I 35 46 »5tm 

GFT%=1 W ^ ^ I f’Jel'StW^ 

b-a 

■ i.^u__r^-i _ a X 35'46 

^|^»tjt^^f?f = —-— I 

[ ar^^T s 0^1 ««(Tf^C5! (3Pt^W^ 

I oFtf^OT 

Q. 196. How would you determine the equivalent weight of a 
metal by the replacement of one metal by another ? 

[ia^f5 ^31 <2tr«’sitf‘f5 

f ] 

Ana. ^tfe—^tf®V=5T*mi^^ **!%?! C^ Cf\t 

«(r5 ^IBf '»l^‘1TC^ ^(5^1 I 

I?^*! >il^ ^^?l1 c4^ 'SlT«?‘i *tC5 

5? I Fe+CuS 04 wFeS 04 -f Cu I ‘4^<1ta '6 C^ c^U 

•flftf—'«^6 314*1 ^1 nf«5lT«l C9l\9|< 

at»r ^ i c»i\^ at 4t^r %6 

^ 43( t *5C^ W3f ¥31 4^wr l^tl 3!% 
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% «f5i c<(^'5 fiilfaf'a 

^'nl i^!i i m ^^'hJ ft's! 

( constant ) '^^^ I 

^ « M«f5<1—C5it?]p4^ (■«ttTi^^) '6^=a <sjt5(, 

'6«f^-b m'H I 

a 5tt5l b v5fT5l ^*1T?, 



,*, 5.2 Cu -il^ ^iR 

El a* ^^tli 3rlt^^ Fc'-fi^ '6«R 

ifTi^i 

wfTJ^i <irrf%cs! wrsii i 

[ l 2 AgN 04 4 Cu « Cu NO,)^ 4 2Ag j Zn 4* CUSO 4 

^=ZnSO«+Cu} Zn+2AgNOs=2Ag+Zn(NO,)j I AgNO, m’i 
I^lc® Cu Ag, CUSO 4 Zn ^t?1 Cu, AgNOs Zn 

^31 Ag I ^^t*s «l«tT^C'3 Ag, Cu, Zn 




Q. 107. (a) Discuss the principles of different methods for 
determining the equivalent weight of metals. 

[ *1^!^ ^ ] 

(b) Describe briefly two methods tor the determination of 
^equivalent of elements. [ H. S. 1967 ] 

Ans. (i) fticjfiw*t «if«’'rt*w '«iPw.<iT^ »if^ 
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I 'stJTTO. 1*008 

fitf^Tf’ 1’5 ^fflC^ «ftf <(t^? 

I Zn, Mg, Fe, *fT^ HCl ?1 H4SO4 

S'® ^T^C^C«f 5 T '^W I <41 i 2 j=tt^iC^ f^<?r 

I Zn+2HCl = ZnCla'+H .2 i Mg 4 -H 2 S 04 =MgS 04 4 H, » 
At J5?^f ^ ^Ic'® Al-il^ 

I ^T^C^tCSfS! 

^titc»ra 'Q 'Cifsf 

1 a < 5 jf 5 ( b «it^ m) firf®'?Tfn® *fT ^9 

(ii) «^®]’s^?lil:<1 

®tt*f *if^n® 1 'ewc-H^ 

!?? I 'si’!!iT^j;®?i 

^ ifT^^ »ir>® ^fllCWW’ll I 8 ®Tit 

"srf^ic^iff ®f 5 f '< 3 ^ci |9 «ft^ ^ ^ft^s I 

a vfflTaj ^(t^ ^f? b iSTTV ’«rr?KffCiT‘iJ ’Tf^® W 

t 4 j«rT%® Mg, Zn, Cu, Pb, Fe ^®]Tft^ U<^ 

b 

I 

(iii) «l*tt^—193ars C*N I 

<4^ ej«n^c® Zn, Pb. Cu ^®]rfjr <rt^? \ 

« 

(iv) OFtflt5|^ <i|»tt»ft—fifti 'fl«fti(? c3Ft?t^ * 18 ^ 

n I *fti5?f 'e <(t^ »#» ’Tn^ ortl^OT 

'ei|5«>(t^ tti 35 46 ^n cmftp? ’ll® W'e^ <rRpi »ift® 



EQUIVALENT WEIGHT AND ATOMIC WEIGHT 


433 


4 ^ I ««fiT a v5Jt5( G CSFff^P?^ 'GBfi? 

fs?<ir ^ai m I 

va^fS c3Fti5t|C5?f (5^*1 

C*lT^t f»l=?l'5Tfl C3Ft3T^^ '®(«(:f*P^ ^ I 

C^Ulkvs C3Ptf^W^ Gafif? 'Q «(T«5? CiFf^T^C^ CjPf^OT 

G^ »I5ir^ I *iT^^ CSFt^tl^ ^ C3Pfr?CS^^ Glfj? «ft^fi??[ '« 

■ aFtf?c=^9 <811511 m i ^f*f a cspr^t^^ b 

1^51^9 C3Ft^Tli5 ?fC?, b >5jt5| AgCl-iil C3PTf9C5^^ ‘lfl[5lT‘1 

5f1<^ (>^1) ^^51) I .*, G^5ta(a-c) ^p[\ 

(a-c) <sjt3[ ^ c '2tt^ csFff^Pi^ I 

<^5iTt^wf^« I c»itl%^T5r, ^^tf*nrt^, ^jt^if^int^ 

c 

(v) 8rt^ ^T?r1 *Jt^?r ■sjjfs’srf^ts i?i«fT»i1—I96;rs Gicft^K^^ tl’f^ 

3r^?ii m I 

(vi- '5ff€.-f^ir*t?(c«t?I ^f^tC^T-2')95fN C*f^ I 

lb) Q. 189, 190, 192, 193, I9i—a C^l^l <5^f5 I 

Numerical Fxampl<'s ( ^f^?r«i ) 

1. Calculate the equivalent weight of the following com¬ 
pounds, [ ^ I j 

(i) ?Fni?lf>i^lTs( ^T^WT> (H. S. 1972), (ii) ’it^jC^I'^ 

(H. S. 1972), (iii C»ltf^tH (iv) C^K 

(v) I 

28 
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Ans. c^ts( 

cij% CTT^J^I 

(i) CaCOs I 

.'. ^?tt5 « i5±22 jhiiLti’ «=s 50 I 

2 2 

(ii) Al-4^ C^^J^1=s3, C^t’t 2f5 A1 Wtl ^l'^\ ^«j?Tv 
Al-^^ curt C^t«fJ^1 *3x2 = 61 


Al,(SO*).-^?I “ -’‘-^^2 —^ = -g- = 57 I 

(iii) NasCOj-^!! ^5ijn?'5t5=-^^"-—2^-’'--;^ = '^ 


<iv, CUSO 4 , 


63-5+32'4 4 x 164 - 5 x 18 


249’5 

“2 


«124 75 


(v) AgN03-«il? 1 =. 170 


2 , An oxide of a metal contains 52 91 per cent of the metal. 


<lalculatc its equivalent weight. [ H. S. 1965 ] 

[iilfrt 'sPHrtrs *lfai|T«i 52'91 

Ana. '6«rsi=52’91 m j 6«fii - ( 100 - 52 91) 

*47'09 I 

47*09 ^ 52'91 mn 


»« 


8 


52*91 X 8 
• '4709 


^1 8'98 'em 




« 8 98 I 
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T 3. 2‘0 g. of lead were completely converted into its oxide, whicli 

weighed 2'1544 g. What is the equivalent weight of lead ? 

I H. S. 1960 : 1970 ] 


2’1544 (SJt^ ? ] 

Ans. ^ 2'0 i - 21544 I 

'eusi =: (21544 - 2i 01544 I 
01544 <2rl3i ^ ^^2 ^JT^I *lf^, 

•’• ® * ” ” " «tt5| csitsa *if5^ I 

C5ic®^ = glj^ =103'62. 


4. 0'6812 g. of copper was dissolved in nitric adid and the solution 

was carefully evaporated to dryness. When the solid residue was 
strongly heated 0’8557 g. of cujiric oxide was produced. Calculate the 
equivalent weight of copper. 

[ H. S. 1960 (Comp.) ]. 

{ 0‘6842 <51151 

>lt!?lC»lT W 1 ^1^51 ^f?C51 0‘8567 

' '.iifu ^ I 1 ] 

Ans. ^t«f^^ 0 ' 684 l ^ 


j • 


« • 


=0 8567 <5113? 

'5i%«fC51^ 'e^R=0*8567 - 0*6842 - 0*1725 tSTfsi I 


0*1725 (SIR ^ 0 6842 <51131 


8 


06842 X 8 
” '*01725 


^ 3173 <51151 


^*1TRI’3 I 


31*73. 


5. On heating 0*8567 g. of copper oxide in a current of hydrogen. 
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the resultant copper weighed Cj6842 g. Wbat is the equivalent 
weight of copper ? (H. S. 1960) 

[0'8567 06842 

Ans. = 0 8567 'SIT?! i '««rsc 

■sO'6842 «srf^ 1 /. '«I%«fC5l=g '6iR=>0 8567-0*6842=0*1725 *5Jt31 I 

0*1725 djt^ ^ 0*6842 

. 0*6842x8 0^.1- 

. . —Q jJory 

6. 0*3975 g. of copper oxide waB heated in a cuT-rent of pure and 
dry hydrogen till completely reduced and the gaseous product was 
passed through a tube containing fused calcium chloride previously 
weighed. The gain in weight of the latter was 0*09 g. Calculate the 
equivalent weight of copper ? [ H. S. 1964 ] 

[ '« m ’tit*! 0*3975 511*1 

I ^ 

'GIF ^^11 9lts!'55 csfT^tt^ 3{*fi 

^51 I 0*09 (Stt*f 1 

^ I ] 

Ans. ^51^1 

« ^ ?? I Cu04HaeCu+H20 I ^s( 

(3FT?1^'® ^ I ^jr^f*i^t*f C3Ftirr^^ 

^ 3>(i \ -- o'09 5it5! I 

18 53tS| l^c^l 16 drt*I, 

T. O'09a!l5|*„ „ „ 16x0-09 _^,Q Qg 

io 

ifsiltt '^1%K*R ^*11? %11 

'«R (0'3975- 0-08) =• 0'3l75 -stts i 
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0 08 ^ ^ 0-3175 m 

- 8 „ , „ „ 0-3175x100 

3175 <5jm I 

^^T-^®T^=-3r75 I 


7. In an experiment to determine the equivalent weight of oxygen, 
hydrogen gas was passed over 1 987 g. of heated cupric oxide. 1‘687 g. 
of inotallic copper were left and 0 4504 g. of water was fortnedi 
Calculate the equivalent of oxygen. 

From these results find also the equivalent weight of copper. 

[ 1‘987 

m ^Tf»i I 15-87 

^t'®d il?l” 0*4504 »Str^ 1 


Ans. 1987 .StT^l; ««R = r587 fiffJl, 

.*. '5T%irCT^ « (1‘987 -1 58;) e 0 4 511^11 

mm 0*4504 \ 

«W^*{0'4504-0’4)*00504 fiffsi I 
0*0504 5ff^( ^ ^Nc^ 51=>0-4 (Sffsr, 


1*008 


0*4 X1008 
0*05041 


=8|5it5r 


^sins^^N=8. 

1*587 dJT5( 'sif^C«R5l?[ 'G^if=0*4 ^3^ i 
9n fsi4§i m I 31*74. 


8. 0*2 g. of a metal, on treatment with dilute mineral acid, gave 
68'4 c. e. of dry hydrogen at N. T. P. What is the equivalent weight 
of the metal ? 

[ 0*2 «2|t^ iffsit*! 

68*4 C.C, m m I r ] 
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Ans. 68*4 c. c. '6^5?=(68'4x-00009) 

41 *006156 >5Jt4 I 

006156 iSTfsf ^ 0*2 4t?i1 

. I'AQo 0 2x1008 ^ 3275 

.. 1008 ., . „ -W6156 

<2fr4 4tf 4t4l \ 

41^5 = 32 ‘ 75 . 

9, Calculate the equivalent weight of a rnetel from the following 
experimental data ; 


First weight of the weighing bottle+metal 12*9580 g. 

Second weight, after taking out a portion ... 12 9070 g. 

Total volume of hydrogen evolved by 

dissolving the metal taken out in dilute 

acid (after drying) 19*55 ml. 

Pressure of hydrogen, when the volume 

was noted ••• 760 mm. 

Temperature of the gas. when the volume 

was noted ••• 27®C. 


One millilitre (ml,) of dry hydrogen al N. T. P. weighs 0*000089 g. 

[H. S. ?9G3 ] 


Ans. '6^=12*9580 - 12 9070 - 0 0510 m ! 

N. T. P.-C^ V 


V X 760 „ 19*55x750 „ 19 55x750x073 

273 (27+273)’ * " 760x300/ 


- i7 55 X 0*000089 ^ 0 00156195 I 




venR ^ro^ ^ 0*f 510 X »*008 
'©»5i 0*00156195 


32*91 


10. 0*04 gm. of a metal when dissolved in dilute sulphuric acM 
, e^Yolv^d 40 ml. of hydrogen at 15*0 and 750 mm, pressure. 
Ofticolate the equivalent weight of the metal. (Pressure of 
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I water vapour at 16”0~12'’5 mm. and 1 ml. of hydrogen at 0*0 and 
760 mm, pressure weighs 0*00009 gm.) [H. S. 1969 (Comp.) ] 

15“C ^^^750 mm 5TC<1 'iO 1 

^rijn^F^rsi f^<?l I IS'C-uau ?IM?I 5tn = 12'5 mm. ^5^1 
0®C '6 760 mm. iTC’l 1 ml. <3^^ 0 000u9 I ] 

Ans. ^t^'3af = 4) ml.; 

(750 - 12*5^=737*5 mm. ^m3i1-fl5 + 273rA = 285'A ! 


N. T. P.-C^ V 

V X 760_.40 X 737*5 . ^- ^73x 40 x 737*5 
273 ” ■-'60X2'88“' 






273 X 40 X 737*^x ^00009 
7Mx288'' 




^'V X'^'' 273x40x737 5 x 0 00009 


12 * 08 . 


11. 0 OGOl gm. of a mobal when dissolved in dil. HCl. gave 

61*55 ml, hydrogen at 27 0 and 78}*74 mm. pressure. Calculate 
the equivalent weight of the mttal. Aqueous tension at 27*^0 
= £'G 74 mm. 

If the formula of its chloride be MOlg (Mumetal), what is the 
atomic \vi. iglit of the metal ? [ JX S. 1970 (Comp.) j 

[O'OG.il 'QWCd? HCl-^ ^f?.i;5^27'C 

785 74 mm. 61*55 ml \ 

I 27“C-.«l ^tC*^9 3tn=*25*74 mm. I 

W'® MClc ( 1 ]/\ 

Ans. N. T. r.m' V 

V J78674 - 26*74>x6155 _^^.q^ ^ ^ 

2^3 {2i'6-¥27) 

.*. ^*t!l 'eifsi»(56*01 X 0*00009) dJtsf l 
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' 56*ulx0*00009 


32*1 


«fr^4 (3Pt^t^^4 MClg, *fl^«r CTt«fT^1 = 2 

/, M trr^?i '««ra[ ==^5tin^t?f x C^teo^l 

=-121x2=24 2 


12. r0813 g. of iron gave 3'3439 g. of ferric chloride. Cal¬ 
culate the equivalent weight of iron in this compound. 

[ H. S. 1960 ( Comi).) 

[10813(Sttsi 31439 >SJt51 C3Pt4t|^ I 

Ans. = 31439 .SJt’l i 1*0813 

•SJtsi I 

.'. = 3 1439 - 1*0813 = 2*0626 <5JT5( I 

2*0626 4lt3l CSPtfiw^ ^ 10813 

■■■ 35 46 ., ..^ 

^51Tn^^t?I = 18*58 I 

13. The equivalent weij^ht nf »i,liinnninm is 8*99 and that of 
chlorine is 35*46. What is che percentage of chlorine in an¬ 
hydrous aluminium chloride ? 

[ '<3 OFi 8 99 35*46 

CfTi?W? ait 3 i 1 f ] 

TO I 8*99 W'6ltW^ 35*46 

(8 99+35*46) 44*45 'SRlss" ^Itsjfsirsi^Tsi 

TO I 

'^•45 ^ TO Qf\h^ 35 46 
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]00 c^Fft^sr «rn:^ ^ 79*77 1 

44‘45 

CSFtflt^ c?Ftf?W 3ltaSl='7977 I 


14. 1'6182 g. of pure metallic silver, ■when dissolved in nifciic acid 

and treated wilih slight excess of hydroohlorio acid, produces 2'1501 g. 
of silver chloride, Calculate the fquivalent weight of silver. 
Equivalent weight of chlorine is 35‘46. [H. S. 1964] 

[ 1'6182 <5Jt3l 'SOtte 

21501 dJtsi f5=151^f?r 

^ I I csptf?w9 

35'46 j 

Ana. r*i^l«TWT( ^Q^il«l‘6182 

= 21.501 5frsi I 


^31" CiFtf^CJl? ^1R=21501 - 1'6182 = 0'5319 djisi I 
0 5319 ^ ClPtf^si ^ 1'6182 


35*46 filTV 


1*6182 X 35‘46 
0*5319' 


107*88 

^m^^t^=107’88. 

16, 2*130 g. of potassium chloride were treated with a solution of 

silver nitrate ; the precipitated silver chloride, when dried, weighed 
4*096 g. What is the equivalent weight of potassium * 

(Ag=» 107*88. Cl=35‘46) 

[ 2*130 4f3l C3Ft^t^C35iI 

15^ I '6«rs| 4*096 dlt’l 

^51jn=*F^f9 y ] 

Ang. «l^il (107 88+ 35*46) ?I1 l 43'34 dlt^l 

OFfat^ C3Ft^5I 35*46) djm i 
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4*096 <Sjfsr C3Fr^5( «rfc^ 

^ 1*013 &U t 

.*. ’i^rr*rat3i '61^^!=(‘2*130)-1013 ^1.1117 i 

1*013 srrsi ^ i*ii/ ^jfsr ’i!?T%tc5!^ 

« 

1 -n? y 

.-. 3^46,, ,. 391 ., 

' *tlf4~'51W -^9, = a; ; 

t^^n; dFr^ts'C'®^ lo; 88+35 46' 

c*f€?i ’srtci—'i^Tpi!rr>j csptitfrB^ 2*130 * 

•ij^^ ‘e-^^ = 4 096 I 

2130^Ar + 35 46 
■* 4 096 143 34 

.-. JC=('|^ X143 34 )-35-46 - 391 

-’SO'! ! 

16. 0*490 g. cf a raotal dispiac^d 0*664 g. r f f nobler rn?'fcal of 
equivalent weiglifc 28 f;om tie solution of its sail. What is the 
equivalent weight of the fust, inotihl 'f 

[ 0'490 ^rr^f »fT^i ( 28 ) 

0*664 <2ft3i ^ i 

^'5 ? j 

.. Ans, ^-<1 JC 1 

^«im5?w==»28 I 

. 0*490 t _0*490v28 

•• o'^^as "'• ■•'““0664 ■“ 

. \ «WS| *ft'5^ a 20*66 


20*66 
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17, 0 362 gm. of a metal displaces 3*225 gm. of silver from a 
solutioD of silver nitrate. Calculate the equivalent weight of the 
metal. (Ag= 107*88. and its valency[H. S. 1965} 

[ 0*362 3-225 

^10788^107.88 

a: 

0*362 __ .r . _ 0 362 X 107*88 _ 101 

3-225“ 107-88 '■ 3-225 


18. The chloride of an element was converted quantitatively into 
the corresponding oxide and the foliowiug figures were obtained : 
0*1827 g. of the chloride gave 0*1057 g. of the oxide. Calculate the 
equivalent weigiit of the element. Cl“ 35'5, 

[ c’lVsifg? 

I c^r^1 Ttir a 0*1827 c^r^rf^ 01057 

1 c5iH.f5?r fMw 1J 


Ans (x^S55) 

( x4 8 ) I '.* 35‘5 « 8 ’^^JtOFCsi C3^\fk^ 'S «f%«fC5{5 




x±S 

AT-t 35-5 


01057 

0182f‘ 


a: = 29‘74. 


'5*nR’reit=2974. 
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EXERCISE IX 

1. 0'8016 g. of an element combines with 0'04032 g, of hydrogen. 
What is the equivalent weight of the element ? 

[ Ans. 20’04 ] 

2. The hydride of an element contains 5‘9 per cent of hydrogen. 
What is the equivalent weight of the element ? 

L Ans. 1G'067 ] 

3. 0 825 g of an element combines with O’203 g. of oxygen. What 

is the equivalent weight of the element ? [ Ans. Sl'TS ] 

4. Magnesium oxide contains 60% of Mg. What is the equivalent 

weight of Mg ? [ Ans. 12 ] 

5. 0’68d g, of tin combines with oxygen to give 0’673 g. of tin 

oxide. What is the equivalent weight of tin ? [ Ans. 29‘75 ] 

6. O'81 g. of zinc is completely dissolved in cone, nitric acid and 

the residue on being strongly heated yields I'Ol g. of zinc oxide. Find 
the equivalent weight of zinc. [ Ans. 32'4 1 

7. Iron forms two .oxides with the following percentage 
compositions ; fi) 77 77% iron. 22 23% oxygen ; (ii) 70% iron, 30% 
oxygen. Calculate the equivalents of iron in the two oxides. Is 
there any I'elationship between the two equivalents ? 

[ Ans. 27’99 ; 3:2] 

8 In an experiment to determine the equivalent of carbon it 
was found that 1’32 g. of carbon dioxide were obtained from O'36 g. 
of carbon. Calculate the equivalent weight of carbon. 

[ Ans. 3 ] 

9. When 3‘18 g. of biaclr copper oxide were reduced by hydrogen 
the resulting copper weighed 2'54 g, Calcutate the equivalent weight 
of copper oxide. 

When 1'43 g. of red copper oxide were reduced simiUrlyi 1*27 g. 
of copper were produced. Calculate the equivalent weight of copper in 
red copper oxide, Bo you find any connection between the two 
^equivalents ? How would you account for the different values for 
.^he equivalent weight of copper ? [ Ans. 31*75 ; 63‘5 ] 
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10. When 0'262*g. of carbon was burnt in oxygen 490 c. c. of 
carbon dioxide were produced at N. T. P, Calculate the equivalent 
weight of carbon. 

[ Hints. N. T. P,-C® 490 c. c. ^ \ 

22*4 fsf. t^Ug?r N. T. P.<^ = 44 i£ft^ ff I ] 

[ Ads. 3 ] 

11. When liyilrogn was passed over excess of strongly heated 
copper oxide, the oxide lost 59*789 g, and 67 28 g. of water were 
formed. Calculate the equivalent weight of oxygen. [Ans. 7*98] 

12. When carbon monoxide was passed over heated cupric oxide 

1*137 g. of carbon dioxide were produced and cupric oxide lost 
0*413 g. in weight. Find the equivalent weight of carbon in carbon 
monoxide, • [ Ana. 6 ] 

13. 3'51g. of a metal were converted into 5*33 g. of its chloride. 
The equivalent weight of chlorine is 35'6. Calculate that of the metal. 

[ Ans. 68*47 ] 

14. 1*755 g. of a metal were converted into- the chloride of the 

metal whose weight is 2*665 g. Calculate the equivalent weight of 
the metal. [ Ans. 6B’38 ] 

15. The chloride of an element contains 52’75% of chlorine. 

What is the gram equivalent of the metal ? [Ans. 31*79 g,] 

16. Iron combines with chlorine to give two compounds containing 

respectively 44‘04 and 34'42% of iron. Calculate the two equivalents 
of iron. (Cal. I Sc.J [Ans. 27'91, 18'6l] 

17. The equivalent weight of magnesium and chlorine are respec¬ 

tively 12*16 and 35*46, What is the percentage of chlorine in anhydrous 
magnesium chloride V [ Ans, 74‘46 ] 

18. The equivalent of copper -in cupric oxide is 31*8. What is 
the percentage composition of the oxide by w'eight ? 

[ Ans. Ca== 79*89% ; 0 =^20*11% ] 

19. If the equivalent weight of an element is 20*02, wdiat is the 
percentage composition of its hydride ? 

[Ana. H«4*8%; CSl^-^95*2%]. 
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20. 2'2 g, of a metal liberated O'184 g, of hydrogen from an, acid. 

What is the equivalent weight of the metal 7 [Ans. 12] 

21. 0‘65 g, of a metal disj-laces 224 c. c. of dry hydrogen at N.T.P. 

What is the equivalent weight of the metal ? [Ans. 32 5] 

22. O’l g. of a metal displaces 124 4 c.c. of dry hydrogen af N.T,P. 

jCalculate the equivalent weight of the metal. (Cal. I. Sc.) 

[Ans. 9] 

23. 0135 g. of a metal displaced from dilute acid 80 c. c. of 

hydrogen at 17“C and 760 mm. pressuce. What is the equivalent 
weight of the metal ? [ Ans. 20 ] 

24. 0177 g. of a metal when dissolved in dilute hydrochloric 

acid evolved 177 c. c. of hydrogen gas at 12°0 and 766mm Find 
ithe gram-equivalent of the metal. [ Ans. 11*76 g. ] 

25. 0 25 g. of a metal liberated 122'5 c. c. of hydrogen from 

hydrochloric acid, measured at 17 G and 750 mm. Calculate the 
equivalent weight of the metal. [ Ans. 24'6 ] 

26. 0'52 g. of a metal reacts with water to produce 270 c, c. of 

moist hydrogen measured over water at 12”C end 753 mm. pressure. 
Tension of aqueous vapour at 12'C is 10’5 mm. What is the equivalent 
weight of the metal ? [ Ans. 23 ] 

27. 0'109 g. of a metal was dissolved in dilute acid and the 

hydrogen liberated was exploded with 27'84 c. c. of dry oxygen at 27°C 
and 750 mm. The residual hydrogen at the same temperature and 
pressure measured also 27'84 c. c. Calculate the equivalent weight of 
the metal. [ Cal., 1 Sc., 1961 ] 

[ Hints : 27“C 'Q 750 mm. 27 84 c. c 

^ I 25 c. c. I 25 c. c. if^T 

fgfCrrv^ 2 X 25 ^ 50 c. c. I «rsiT«( 

25 c,c I oitfe 


:50+25“^75«c.c. ^ '«V1«75 x *00009 iSJ1i| I 
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28. Calculate the volume of hydrogen at N. T. P. which would 
be obtained by the action of dil. acid on 1’45 g. of a metal of which 
the equivalent weight is 9. 

[ Hints : 9 »SJt5| iiVf I’OOS 

1’45 (SrfSj 

'41 01624 (5114 I 2 (51T4 N. T. P.-c® 

22’4 I 01624 (5114 N. T. P.-C® 'sitw??, 

I ] ( Ans. 1*819 litres) 

29. 1 g of a metallic chloride gave 0'965 g. of silver chloride on 

treatment w'itb silver nitrate. What is the equivalent weight of the 
metal? * [ Ans. 113'5 ] 

30. 1 49 g. of potassium chloride gave 2 87 g, of silver chloride 

ou treatment with silver nitrate solution. Calculate the equivalent 
weight of potassium, (Calcutta. I. Sc ) [ Ans, 39 ] 

31. 2*923 g. of sodiam chloride were treated with excess of silver 

nitrate solution. Tht precipitated silver chloride, after drying, weighed 

« 

7107 g. Calculate the equivalent weight of sodium. 

[Ans. 23] 

32. 2‘8 g. of zinc chloride require 4*433 g, of silver for completely 
precipitating the chlorine as silver chloride Assuming the equivalent 
weights of silver and chlorine to be 107’88 and 35 46 respectively 
calculate the equivalent weight of zinc. 

[Hints. l0,-88 (5114 35'46 (S1T4 c3PTto'4 I 

4 433 ii1t4 

/ 

41 1'457 5114 1 '€1^4-(2‘8-1457) 41 1'343 «Slt4 I 

, , ,I T _35 46x1343_oo.^o i 

J 

33. What weight of a metal of equivalent weight 12*16 will 
give 0'2391 g. of its chloride ? Equivalent weight of chlorine is 
36*46. 
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[Hints. (1216+-35’46) *srts( 1*2'16 *(t^ 

1 0'239i i (issi^ 

m, 440 ) ] f Ans. 0-0608 g.] 

34. What weight of the oxide of a metal of equivalent weight 9 

would be obtained from 2 g. of the metal ? [Ans, 3‘77 g.] 

35. 1*73 g. of cupric sulphide contain 1’15 g. of copper while 

hydrogen sulphide contains 94" 1 per cent of sulphur. What is the 
equivalent weight of copper ? [ Ans. 3r6 ] 

36. 0*3834 g, of iron was placed in a solution of cox)por sulx)hate 
and the weight of the deposited copper was 0*4365 g. If the equivalent 
weight of copper is 31*78, what is that of iron ? 

[Ans. 27*92] 

37. r03 g. of zinc deposit 1 g. of copper from coj^per sulphate 

solution, Calculate the equivalent weight of copper, assuming that of 
zinc to be 32*5. [Ans, 31*55] 

38. In an experiment 2*470 g. of copper oxide were obtained by 
oxidising 1*986 g. of copper by nitric acid ; 0‘335 g. of copper was 
precipitated by 0*346 g. of zinc from a solution of copper sulphate, 
Find the equivalent of zinc. 

[ Hints, I 

[Anci. 33*88] 

39. 0*5 g. of a raofcjtl A dis^daces 4'5 g. of another metal B fioin 
its salt. The chloride oi the metal A contains 27'63% of chlorine.* 
What is the equivalent weight of the metal B ? 

[Ans. 108*61] 

40 363 c. c of hydrogen at 15°C aud 756 mm. were liberated 

from dilute sulphuric acid by 1 g, of zinc : 0*973 g, of copper was 
deposited by the action of a solution of copper sulphate on 1 g, of 
zinc. OalcuUtie the equivalents of zinc and coppe r. ( London. Matric) 

[ Ans. Zn. 32*44 ; Ou 31*66 I 

,41. (a) 0*2433 gm. of a chloride of a metal M gave with slight 
excess of silver nitrate 0*6450 gm. of silver chloride from its 
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aqaeoas solution acidified with nitric acid. Using the standard 
85*467 as the equivalent of chlorine, calculate the equivalent of M. 
Silver, which is univalent, has the atomic weight 107*88* 

(b) 0*2234 gm. of M added to cupric sulphate solution, dissolved 
completely giving a precipitate of 0*2543 gm. of metallic copper. 
Calculate the equivalent of M using 63*57 as the atomic weight 
of copper. 

Account for the discrepancy in the values of equivalent of M as 
determined in (a) and ’b). Suggest the at3mic weight of M and 
the name of the metal, if possible. [ H. S. 1967 ] 

[ Ans. {a) 441 15 I M x 

_ a;+35'457 ^ a;+35*457 

f»15p5pjf l07*o8 + 35'457 143'337 

. 0-2433_ a;+a5'457 

‘ ’ 0*b450 143 387 

/. a;143*337 \-35-457* 18*611 
\0 645U / 

M q^rK^t^=l8*6ii 

(b) Cu-^il^ *fr5|5rt«ff^^ 63*67 I CuS04'^ cqfEfJWl 2 t 

Ou-'4^^tfn1^?F«t^=63‘67+2=3r786. 

^ ^S[^N, 

0*2234 _ X . 0*2234 v 81*7ft5 _ 

0*2o43 81*786 *' 0*2543 

M ^9irK^=5=27*922 I 

«ftf^ ^ I 7^ cwcar 

M K\^ ^ 1 M ^fwK c ^'t ^jw rsr >Tt^ 

9fJw I (ym M «rr^ 

18*611X1 ^ 18*611X9 ^ 186UX8 K1 18*611X4, 1* 
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m 

*, 4 ciitifrsl I (b)-inr cmm wr 

*nwr 27*922 X1 27*922 X 2 ^ 27 922 X 3 27'922 X 4 ^^STttf I 

18 611X3 ^ 27*922X2 55*844 

's^R I I 

Q. 198. State Dulong and Petit's law. Explain its applieation 
in the determinafion of atomic weights of elements* 

[ H. S 1964 (Oomp.), '67 (Comp.) *68, *71 ] 

^ dfwtn ^tNti ^ I ] 

Abb. 'S c^t^? 

(atomic heat) 'SBR ^ 

Ksti-^ «rtf 6*4 I val ^>itcir 

X ^t*t= 6 4 () I 

.*. *Tt’S(3it‘tt^ «9R=— ^ : 

’5r®^li ^ic^T 'SHw 

^ 1^51 ‘1ift<1?^ 1 6 4-CSF "srtc^tf^ 

’5t*r ^ipficaT »rt^^l1 ^t5i ^ 

wTm 

*rfhFt«r *rt^ii^T m) w cnt^irst^ 

<tftarr*f wi^n ^?r i »i^<trri^ c^j^- 

itt W1 ^T^*! cntin^i ^trK*t «itw 5f! I 
c#!¥ n*rtc<^ ^ cw»i wtirt ¥fte^ ^ 

I 

^ifitt *iwni ‘Wi 1 

i »rrttW CfWI1i9 Wf WW ^WIh¥ 

|i Hf .*, 
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^ I ^5( t3i\l% w:kj wt^, 
c^t^r CTO5 ^ cnl^ "5P5 «rtc^ i 

Q. 199> (a) What are isomorphons aubstanees ? Give examples* 

[ H. S.1971 i 78 ] 

(b) State Mitscherlfch *8 law of isomorphism and explain its 
appUcfttlon in determiniog atomic weights ot elements- 

[H. S. 1968 (Comp.)] 

1(a) ^51 f I (b) 

^ Jiidfa\5C5i^ ^<fer <sfat<r 

^rKn I ] 

AnSs (a) 5r*rtfl1% 

^%5T * 1 ft< ^ (i) 

I (ii) 

*ttfK ^ m i (iii) 

*T*rtf ^^1 ^sThrs^T ^ 1 % i 

S^ft^«l--fBf^^ 3fit5n:?^! (ZnS 04 , 
g 7 H 2 O) vAVn cwm ( FeSOi, 7 H 2 O ) ; 

(KsSOa ) '« caFtC^lt ( KaOrO* ) i ( CusS ) 

'« f^si^ (AgaS ) j ^t»f ^mtsT, K2SO4, Ala (804)3, 

24HaO v!^T^ K 2 SO 4 ,0r2{SO4)8» SdHaO. 

wrtl ^ ^ I ^ 

wti? «rff^ TO m I 

» f' l^i^i«rfj fy ^iir^r ^ ^i ^ ^ «rt?^ (m) 

♦ ZnSOi, 7HaO-'«^ MW (1 a '«t^ 

irt^ WT 



W m<mm sboondaht oheiosxbt ooupakxqm 

^ *nftc»0ir csrNfe 

ZhSOa, lEiO-C^ ^^0 i 

ar«rt^ wl&c^ «ft^ (M) «rtfTO i 

nsjtff® »it9n:^F& TO'f^ MSO*, 7HaO-^lfC*t C5T^ ’Sitif I 

(M) v!fn X MSO 4 ,7H20-*4?r 'Q^r 

s=aj+32+64+128«a?+322 I "t^^l ?ttlH 

-a I ^Tt* w*! >rtan (a) ^t^n 

®+222 x-r22A ^ 

arff%c»i (») ftfs ^^1 ^rt^n ^ 

Q. 200. How would you proceed to deteroiiae the exact 
atomic weight it an element ? 

[ H. S. 1963 (Comp.), 1966, ’66 (Comp.) ] 

[ .4^ CifrtSRr 't'fltfj '«*f5t «l® f% f% 

Aub. «\fSpF ntot'rf^^ 'e«n='5eiI^^^X(;5rt«ir$1, 

.(.# 5^ CTt!f cifesi? »i6t 'rrt3rt*fft^ «*;! ft'fs ^t51 

ssR fj[<? ^151 a(c«ra « 

CTt»(r5i *rW <fW ujotifsr I l5i#[f^ *1^)% ^ i 

^1^1 

(ii) ’5>1 *n « CTIIS >ra, ^Tlr®tt1tsl awil, f5l3 »lrt1?IOTlt 
t’snfN pt-cTt^ «iT5tnT ’^.T? wife? '•(msiR‘1 •trt’rw^ 

AH? ^1 ?5 I 

(iu; Wprtfi?f •tt?3tt'rf^ A^RTT CsiWt ?ttt '»W 

ffliw CT wm *tt'9?i ?t» c^rMfe? wiwi I *rfwt*tf^ ’«r 
^1 *111311 «^iw wtwi? "ifr V 

kwutfetf 0^ wrratwt •Ri ?)i, ’VRi WfTsi wftn ?|c® ftw sii i 
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(iv) csfe’T? c5rt«?T^ '^*1 c^ 

csrtcn^ 'q^jt i 

4. L 

Q 201, OtBeufig briefly the methods of determining the atomic 
weights of elements. [Cal., I Sc ] 

w 

I ] 

Ans. f^fss 

(al 'S “198 si* Cf^ ) 

(b) ^l^iOT—199 (b) 

vc) ^fWcau—148 si^ m i 

(Cannizzaro) srfi^ii I 

nrt^r^t ^tC<< ’ttwtnt^'^l (atomicity) 

( «ff^ Tn^T 1 ) ®rrf^@T fHW (TSI^Si^ 

nrtrn^ ^sit'ft^ 

'^t'9^ ^9^=s2xwti:’ff^ 

dirnffii ^ <«rsit«i ^ (146 ?i^ tefwrr^^ ^3irc?[ m ) i 

« 

»rt?twr Cif<l1 ’Ttt « ^*11^ 19‘96. 

'8*R'*3>^ 19 96>*89'9. 

Ik, i’iw «rt^'9«pr- 

89'9-i-l>»S9'9. 

(a) ’TWOT-aoo 5R 
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Nomerleal Bnmplei [ ] 

1 . The specifio heat of an element is 0*198. What is ite 
probable atomic weight ? 

aW 0*198iiwt^ 

?] 

Ane. 'e 

'e«fs(X^*lt^ ^*f—6’4 ( ) 

/. wrs^J t; v- " = 32 32. 

2. The snlphate of a metal contains 20*9% of the metal and is 
isomorphons with ^nSO^., THqO. What is the prolniible atomic 
weight of the metal ? 

[ <ft^ TO*I 20’9 ^5f K\% 

ZnSOa, 7H20-'it^ »l?rrff%-»rp{^ I 'e'»R 

Ane. 5 H«I ZnSO*, THaO-^il^ 1 

MSO 4 , 7HsO mtcsf M *f1^^ f5<? I 

MSO 4 , THfiO-ve^ 'eer^-as-f 82 

4-64+X26«a!+222 I ^t*v ^?rtr^ 

s+222 

^ a?«58*66. 

«+222 

*6fr5r*68’66. 

3. What is the valency of an element of which tba eq;uvalent 
weight is 17*8 and the specifio heat is 0*124 ? 

tw diW 17*8 ^ 0194 

j 

Am. ■< ciSir 
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X ^W»6*4 () 

i7’8 

^?m"t •rtc^ ^ I /. c^iklS^ c*rrwr5i=3. 

4. An element A forms a chloride which is isomorphons with 
potassium chloride and contains 25'87 per cent of chlorine. 
Oaloulate the atomic weight of A. 

Ab8 a pr(cn« ciFrtl^sfe KCi->ii? f3-»r»ti( i 

«rrfR¥ ACl >4^ CTt^rsl l i orW^fec® cyffitor? 

««r5r=26'87 ^ Wn (loo—as'eTj^Ti 13 (Stt^r i 

.. A-'A^ ^oirtN^^5t^=-25^7 


/. Xc^r«fT^= 101 * 7 Xi«ior 7 

5* Illustrate Dulong and Petit’s law, assuming 0'2143 as 
specific heat and 9 as equivalent weight of the element. 

[H. S. 1968] 

Ads. ^ 

6 4 _ 6*4 


,. c«^;5,=™^^=?£i5=3-81 8^ 8 

9 

(^?rfs"r <ttc7 JTl I) 
/. c'i[m 'Q^*=’59im5F5tirxc^frr^ 

«9X8caa7 I 


’29*85 


0 

6 . The specific heat of a metal is 0'06S« 1*1148 g. ot the 
metal were couverted into 1*3634 g of its oxide. What is ^e 
exaeit atomic weight ot the metal 7 
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[ 1(11^ W 0*063 I 11184 <rt^ 

♦ifi'TS ^fiC9T 'fi'SR ^ 1*3634 <2Jt5( I *lt5[>lt«tf^ 

'©IH ^ f ] 

Ans. '©«f=r«l*3634 ^ ©®R= 1*1148 <!m I 

.*. ^ 'e«f^«=(r3634-11148) ^1 0 2486 I 

.’. j2^=36-87 


*tt«t‘tfw -enRx^nl^ ^W=6'4 (’«(ts^sitfi4 ) 

.’. '®^*'='s4v5= 100 

0 063 


.-. c^^= 5 f!?!l 5 f_!! 5 = ioi=a -8 a I 

c^lwsi ^N*r I 

X c?(tWT^I = 36*87 x 3 


*107 81 


7. The specific heat of a metal is 0*281» and 0*5845 g» of its 
chloride contains 0*2299 g. of tb« ni<»tal. What is the exact 
atomic weight of the metal ? 

[ <lt^ W 0 981 0*5845 ^ i C3Pt^^ 

0*2299 ^ I trf^fer '©ir w f ] 

Ans. © C*ri^-<iRr 

77 

U 2ol 

c3Frt^=o 6846 aTrt i «ti[=«o-aa99 aita i 

C|tfl 5 f“( 0 - 6846 - 0 ' 8 a 99)=-8646 «trt s 
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^ QO-QQ 


w<K c«^t«rrsi=i, c^t«n'3l "sttt’s^r =il i 

'G«f5T=22 99 X 1=22 99 I 


8. The oxide of a solid metallic element contains 65'2% of the 
clement. Its atomic weight is 46. What is the valency of the 
element ? What is the formula of its oxide ? 

r ^1^51 65-2% I 

46 ^csi c^rtsfj^i ? 

[ H. S. 1972 ] 

Adb. c^iW 65 2 ^t<r i 

.*. 'OW5T=(100—65 2)= 34*8 I 




^ 15 

sTsC^^^MsOg, 1 


9. O'49 g. of a metal when dissolved in dilute hydrochloric acid 
gave 296 c. c of dry hydrogen at 22°C,and 752 mm. pressure. The 
specido heat of the metal was found'to be O'162. Find the exact 
atomic weight of the metal. (Calcutta, 1. Sc.) 

[ O'49 ^^1 22"C 'Q 

763 mm. Ffl^f 295 c. c. W I 

wt*f 0'i521 m i ] 

Ana. V c. c. 


296X752_VX760 ^ xr-295X753X273_«,rA.^^.- 
aVS + aT "373- ^ .395 X 760 
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/. wNt ^ — * r?-** 

0*153 


42*1 


.'. C5itwr^=?52^5i^!5«i^ (<l<*rs«rn, 

Tr^‘1 cjiiwm ^»r •rti^ sri \) 

A *tmt‘rf^^ ^«R~20*31X2=40*62. 


10. 0‘1 gm. of a metal completely dissolved in dilate salpkario 

acid liberate 34*26 ml. of dry hydrogen at N. T. P. Calculate the 

equivalent weight of the metal 

^ « 

The solution left on evaporation in a desiccator a white crystalline 
compound isomorphous with PeS 04 , THgO Molecular weight of 
the compound was approximately 287 Calculate the exact atomic 
weight of the element. 

[ Use the data : gram molecular volume of a gas is 22*4 Htrea 
at N. T. P., and atomic weight of sulphur is 32 ] [H. S. 1966] 

Ana. N.T.P.-(r$ 22*4 ^C®tCWC=T^ 2*016 ^ 


A N.T.P.-«r® 34*28 


_ 2.016X 34*26 ^ 
22*4Xlo00 





<(t $? ^OTRX 1*008 


22*4X1000X1*008 . 
2*016 X 34*26 


32*69 


^ittsi I ^ «rff? •it«ic¥c^4 c^Pi •tt'siri ^ 

IVSO4 ,Wff%-»rM21 


«rt^ ^ MSO^x f BaO I 



XQUViLZiBHT WBIGHX A2fD ATOMIO WBIGHT '459 

« 

'eiR«»+82+64+126i-aj+222 
a;+22a»287, »=66. 

K\^ wr?j *rr^srr«rf^^ 

K\^ (PErt«rr3l«654‘32*69==2 () 

[ 'Trtf ?T9il ?rtf M <ft^ 

C^t^fTSl 2 I ] 

.'. «it5^ x c^8?r®i 

=32 69X2=65*38 I 

11. iThe relative density of the chloride of an element (M) 
is 66 and the oxide of the element contains 53% of the element» 
Calenlate the valency and the atomic weight of the element. 

[ c>rlm (M) ^ 66 

ortcsR 53 ^tn i ort^rrsi 'e 

I ] 

Ana. M C*(W ^6^=1 =-63 'St’f j 

.'. 'QafJr=(100~53) ?n 47 I 

.*. aW 

TO ^ tt j MOk. 

«^?5I=^9ITfNW{irXCq1«fJ^=9‘03Xfl} J 

^eff^ 02Xa!+36'46fl;) I 

«rt^, ^=66 i '6TO*“66X 2 

=132 I (9*02a!+35*46as)*=132 ^1, «=2'9 8, C^HSl 

ssftfsn ^ sreirt i 

«t«fr3i*3. 

«r3WW, ctW *fhRt‘t1^^ >«TO*C5ftw ^j9lJt*N5?«1?XC^i^«P 

»*09K3*«2r08t 
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EXERCISE X 

1. The specific heat of a metal is '043. What is its probable 

atomic weight ? C Ana. 18S 3 ] 

2. What is the approximate atomic weight of an element whose 

specific heat is 0*324 ? [ Ans. 197 6 ] 

3. What is the specific heat of an element whose atomic weight 

is 137 ? [ Ans. '017 approx. ] 

4. An element M forms a chloride, which contains 29'34?6 by 

weight of chlorine, and is isomorphons with KOI. Calculate the 
atomic weight of M and explain clearly the theoretical principle you 
use in your calculations. (Calcutta. I. Sc.) X Aus. 85*5 ] 

5. Potassium selenate is isomorphons with potassium sulphate 
and contains 36*77 per cent of selenium. Calculate the atomic 
■weight of selenium (Symbol-“Se). 

[ K2SO4 i 

K^SeO* 2X39*1+* + 4X16=-142*2+0?, 

/. 142-2“+a?^ 

— X100==- 35*77, 5ri a?=79*l6. 

Ii2*2+a? 

’€iB5?»79*16. ] 

6. The sulphate of a metal is isomotphous with MgSO^, 

7H«0 and contains 22*7% of the metal What is the probable atomic 
w«i|'ht of the metal ? [ Aus. 6619 ] 

7 . KHii 04 is isomorphons with KOIO4 and contains 34*81 
per cent tii mnnganesc. What is the atomic weight of mnngnncse ? 

t Ans* 66 ] 

* S. heat of an element is 0*21 and ItschCttM 

^ t * A 
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eqmvalent is 9. What multiple of the latter should be taken as its 
atomic weight 7 [ Hints. C^sfT^I I Ans. 3 ] 

9. What is the probable atomic weight of an element whose 

specific heat is 0'198 ? . [ Ans. $2‘82 ] 

10. What is the valency of an element of which the equivalent 
weight is 29*75 and the approximate atomic weight is 120‘5 ? [Ans. 4] 

11. What would be the atomic weight of an element of which 
the equivalent weight is 37*8 and the valency is 3 ? L Ans. 113*4 ] 

13. The equivalent weight of an element is 37‘8 and its specific 
heat is 0*057. What is its exact atomic weight ? [Ans. 113'4] 

13 The hydride of an element of atomic weight 32 contains 5*9' 
per cent of hydrogen. What is the valency of the element ? [Ans. 2] 

14. 0*12 g. of a metal of atomic weight 24 displaces 112 c.c. 
of hydrogen at N.T.P. What is the valency of the metal ? [Ans. 2] 

15. An element A has two equivalent weight, 18*67 and 28. Ita 
specific heat is 0*12. W^hat are its (a) exact atomic weight, (6) ita 
two valencies, ie) formulae'of its two chlorides ? 

[Ans. (a) 56 (5) 3,2 (c) ACI 3 , ACI 2 ] 

16. 0*5 g of a di'valent metal, when dissolved in dilute 

H 2 SO 4 , produced 200 c.c. of hydrogen at N.T.P. Calculate the 
atomic weight of the metal. (11*2 litres of hydrogen at N.T.P,. 
weigh 1 g.) [Ans. 56} 

17. 0*1 g. of a metal of which the specific heat is 0*214 on 

solution in HCl, displaced 124*4 c.c. of dry hydrogen at N.T.Pr 
Calculate the atomic weight of the metal and write down the 
formulae for its oxide and chloride. (Cal. I.Sc.) 

[Ans. 26*80 j Sj 

MaOs MOlsf WtR ] 

18. 01394 g. of a metal was converted into 0*1704 g. of ita 
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<»dd6* The epeoifio heat of the metal is 0*068. Find the exact 
atomic weight. [Ans. 107'94] 

19. The specific heat of an element is 0'0814 and the hydride 

of that element contains 9 6'16 per cent of the element. Find the 
atomic weight of the element. [Ans 74*91] 

20. 0*1765 g. of a bivalent metal and 0*1316 g. of a trivalent 
metal when separately placed in dilate HsS 04 , yield the same 
volume of hydrogen viz 190 c c. at 27*0 and 720 mm. pressure. 
Find the equivalent and atomic weights of the metals. 

[Oal.. I. Sc. 1962] 
[Ans 12, 24 , 9, 27] 

21. 0*125 g. of the chloride of a metal contains 0 054 of the 

metal. The specific heat of the metal is 0*281. , Calculate its 
atomic weight. (01=35 6) IH.S. 1963 (Comp.)) 

[456 I Ans. 27] 

22. 1*0818 g. iron gave 3*1439 g. ferric chloride. Calculate the 
equivalent weight of iron in this compound. The atomic weight of 
^ron is 66*84. Find the valency of iron in ferric chloride 

[H S 1960 (Comp '] 

[ 440 ^ 12 m \ 55*84-5-18*68 = 3, 

I ] 

28. An anhydrous metallic chloride contains 20 2% of the metal. 
The valency of the metal is 3. What is its exact atomic weight ? 
01=86*6 fAns 26*96] 

24. An element forms a volatile chloride of vapour density 

118. The equivalent weight of the element is 40*06. Find the 
atomic weight of the element. [Ans. 120*18] 

25. Iron oxide contains 69*960 per cent of iron* and the 
specific heat of iron is 0*115. What is the atomic weight of iron ? 

[Ans. 56*88] 

20 . r70 g. of silver yielded 8*07 g. of silver ehkw^o. Th« 
ipeeiAe Ifmk of silver is 0*0694. What Is the aoenxate atomio 

CI-8e’6. [jU«. lOfWj 
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27« The ohloride of a metal contains 47*22 per cent of the 
metal. Its specihio heat is 0 094. What is the exact atomic 
weight of the metal ? [Ans 63*4] 

28. Alnminiam oxide contains 52'9% of alnminium. If the 

Talency of alamininm is 3, calcnlate the approximate specidc heat of 
the metal. fAns. 0*24] 

29. 1 g of the chloride of a bivalent metal, when treated with 

excess of silver nitratei gave 0*965 g* AgOl. Calcnlate the atomic 
weight cf the metal. Ag~ t07‘9 and CI=35'5. Ans 226*2] 

30. 2'8972 g, of zinc oxide gave on reduction, 2*2567 g. of zinc. 
* The specific h( at of zinc is 0*09. What is the exact atomic weight 

of zinc ? • [Ans. 65*38] 

31. A metal •forms two oxides containing respectively 22*2 
and 30 prr cent of oxygen. The specific heat of the metal is 0*114. 
What formulte would you assign to them ? 

[Ans. 2 3 } MO j MgOal 

32. 1 g. of a metal was converted to 1*262 g. of its oxide. The 

T alency of tue metal is 2, Find the exact atomic weight of the 
metal. [Ans. 63*48] 

83. The oxide of an elc ment contains 28 6% of oxygen and the 
relative density cf its chloride is 55*5. Calculate the atomic weight 
^ of the element. [Ans. 39*94] 

84 0*177 g. of a metal.when dissolved in dilute acid evolved 

177 c.c of dry hydrogen at 12'’C and 766 mm. pressur'. The 
specific heat of the nutal is 0*25. What is the exact atomic weight 
of the metal ? _ [Aus. 23 62] 

35. A metal (M) forms three volatile chlorides containing 23*6, 
38*2 and 48*3 per cent of chlorine resqcctively. The relative densi¬ 
ties of thcB chlorides (H*=l) are 74*6, 92*9 and 110*6 icspectively. 
Fixd the exact atemic weight of the metal and formula of its 
chlorides. 

[Blot.. OFft'fey crtftCT? -WM ytan «ttin ^1% 

ats 1^®5ilH CTtirei 

n ^ I ] [Am. 114-8 } MCI, MCI*, M0l,3 



464r 


HX0HBK 8BOOIIPAB7 OHBlflSTBT OOMPAHXOH 


Additional Questions with hints on answers 

CHAPTER XVn 

1. Whftt la m«AQl by oqtairalaut weight of an element, and how la It celatad to 
ita atomio weight ? [H. St 1960] 

[Ana. 167.188ST? C¥«l I ] 

2t Bzplain the dltfaraaoe between eqnlvalent weight and atomio weight of an 
alementi Under what 'oonditioa have they the aama valaa? Give two 
iUoatrationa. [HyS. 1963] 

[Ana. 188 Tv CW 13 

3. Define the eqaivalent weight of an elemeat and daioeiba an exj^eeimmt for 
determining the «|atvBleat weight of either oxygen or oarboa 

[Ana. 189^; smm C74 ) 3 

d. How ia It Utat an element like iron can have two e^nlvalenta 7 

(Ana. 187 (b) m | J 

6i Of whatnae ia a knowledge of the epaslfio heat of an elemeni ta ditermlnlng 
Ita atomic weight f What la the limitation t 

[Ana. 198^^ tfwim C?<H ] 

8^ What do yon mean by the statement that the eqaivalent weight of ala nlniam 
la 3*99 bat ita atomic weight la 26 97? After determining the eqnlvaleiit 
weight of an element what farther feota and reaaonlnga are required to fix ita 
atomio weight ? 

[Ani. 188,187, 900^1 arc-dfs* ««i I] 

7. kfagnaainm diesolvea oompletely in exataa of 4(1 ite anlphnela aefd with 
evolnttan of hydrogen. Desoribe in dateli an experiment in which thti motion 
ia carried out to determine the eqnlvalent weight of the metal. Illnatr#ta year 
anewec with efcetoh of 4be appaeatna requltod. (fl«S. 19BS }• 

(Ana. leo^T? -ficfim cm m 13 

0. What do yon nnderatend by tha term *atomlc wtight'*' f The atomio wolght 
of ohlociae la 86 5 What is meant by thla J Mention an nfadaent and Utent 
daiorlbe fnlly a method for the datermtoatton of ihe atomic weight ol the aams* 
Xi It iKHHdble that atoma of an afement mny have dlfienmt waighla t Give 
miuHine it inppoct of yonr anawet. [H« 197i'(eomfi>)> 

[4Mb J Q*aoo. nflcnfcftrn -q. aas cm n 
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Electrolysis: Acid. Base, Sait 

[ »pr*> ] 

Q. 202. Define the following terms s 

(a) electrolyte. [H. S. 1980 ; 1964 (comp.), '66, *67 (comp.)} 

(b) electrodes—anode and cathode. 

(c) ions'—cations and anions. 

[ H. S. 1980, 1963, '88 (comp ), ,71 (comp.) } 

[ (a) (b) ^ 

(c) ] 

Ans. (a) ( electrolyte )—’trff ftf3 

vrir ^ » 

c*it®i ^ c^Tif^^rrsT ^ 

CfiV^ « C>Ttf^^ C3Ft^r^ I 

(b) w 

nt%5tf5r5 '«^l^ *trcai ^tPnil 

^ «ftc^ 

( + ) ^ c^t^f 

^^-Rc«fcii^ w Iwi <v «r<rR^ I 

«r^3^*r ^rtf^ 

^tm 1 c^ ^-csm artc^ 

wtiRl® »a^ (R om *i% ^ a(tc^ 

^ I ^RvRtmf <«rw w 

80 
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^911 ^jtl^ 

^1 ’arliR I 

^ 91 ^^ *^ 11 ^ 51 *’ ‘«rrtiRli[sr* ^ i 

51 ^ 1 % ^^W^VSR TOT 'e 'airtt^ 

«ot;rtw»ft ^TtRtcs ^ 1 ^ I 

NaCl^Na"^ ( 4Tt^ ) + Cr( ) 

HsSOa 2H* ( ) + SO*l ) 

Ca(OH)2 :? Ca+*( )+2(OH)"( ) 

^^^^x '« ’«ilTO^ ?rsf i m], Na'*’^riiR, 

cr^OT c^ taRii Na ci 

TOT I 

Q. 203. Write a short note on—electrol^tic dissoeiatlon or 
ionisation* 

Ana. ^wtft ^f^vf^owF ff^ c^t^i 

wt!P?h?^<l ^rr^WT arf^fas ^*)i:of^ ^ 

^1 ^sr^tft^p- w(^c=T f^mfir^ ^ 1 '« 

»it»ri ’it^n I ^ 

5 ^ tfTfert I 0tf«iit5r crr^t^^ frorlfir^ 

c*itf«irt^r Na*^ {^;t^) '« 

WtIfiT, cr ( ^ J KaOli^Na'^+Or I 

OttSO* ^On* *(¥Tt^) + S 0 *"(«rmt 1 t!T) 1 NaOH^^Na* ( ) 

rl^PETi ^tisT) I csit^ ^ttor 

•ffisTtc-nr * 11151 , ^van mt ^rt^rtSf^^rcsr 

^ST9^*‘T«rircw i 
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^h^'n e ^(t«nOT ^®nf 

I ^«i ?r® ?rt3fl ^ ^1% *ft^ 

^ «RTt^ (infinite dilution ) '3t?‘^-'fecU^ 

^ I ^t*rsrrati ^3ri ^1% *it^r i 

'3f®v^c^D^ '3f^<^"«r^T^ 

^-f^c^ttfir® ^r?f \ ^ ’^rt^^- 

(ionisation ) C^ ^!r 3r^«t^ 

I ^ ^Ttc^rrc^ 

5Tt® j 

Q. 204* Define and explain the term ‘^electrolysis'*. Give 
example. [ H. S. i962, *65 ( comp.), ’66, ‘69 'compt')] 

[ Wm"* ’^t^n f% c^t^ ^1?1 ^mn ^ i ] 

Ans. 

^1 ^t^) '»(tNf*r^ ^^t=T «ftc^ I ea^fc?F ^Ttijtlhr 

^ W9] “srrtc^rt^ i 

Jif^ ^ I 'sijlwtT:^? m tf^ ^^-<2^1^ 

^r?r I (^srm) ft*f?l^<i^ 

^siTtRtuB^ ftw ^;r (^ttriR) 

j^Sjs! 

I f%*NTt 
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^ c^t^r *frtc^ 

^ I 'srrtciftc^^ ^^tc^nr 

iftif ^^!ri ^ ^ 

^"5^^ irtij ^ I 

<11ft<’ C^^ ^V>\^ ^Vi I 

§?t^^*l5 (1) "srjtpTc^ 

»tt^^f^ ^rlf»TOf 3r^«i ’^rtx^ i 

HaOt:H++OH-; H,804:^3a+ + S 04 “ 

'srtfl 1 ^ ns"nc4'5itf>i^l ^% 5 tcsR 

^ srt^ I ^ 

^X TOT ^rtcw ^t^c^tcsfST 5fTt>r ^ i 

0H“ 'Q S04*«(t?rif ^Ttc^c^ ^ '^x 

0H“^5rl^^ ^jtwlm oh 

^ 1 S04“ ntc^ ^] I OH 

^ ^51 '6 ^j%C^ ^£i^ vS|^ "ajf^C^sr 

I ^\HaS04-'^'5I ^Itc^iftc® 

^6 «rTtC5|tC^ ^ I '1 

^<>rtc«5 H*+e^H J H+H=H 2 
'smwti:^; OH"--e«=OHi 40H=2H20+03 

nt? HaS04 (50%) ^ c^Pt >rtwt^ ^1%v«2firr^ FNt^csi ^w\4 

1^ ^1 HaS04 'srtllt^ ^~HaS 04 ^^a+ + HS 04 “l 

iritc^tc^ ^ HSO 4 " 

^^5^ *if?^rf’f HSO 4 »ff^«^5 1 ^ 1 ^I&bso 4 \®i^^ 

^1 HaSaOs ( ) ^%'V{ ^ I 

^ytC^: H++e«Hi H+H«Ha 

, #t^; HS0;-e«HS04 } 2HS04«HaSa08 

\ I ' ‘ , 
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(2) [H. s. 1966 ]— 

C*rt1i^5( Na"^ '« or H‘*‘ '« 

OH’ ^ST I 

NaOl:^Na*+Or i H«0:;^H*+0H* 

Ft^Rl H+ '€ Na"^ 

^7tc«^rfc5 trt^ H+ < 21^*1 

^^"3 I cFhft^® or ^aiTtwti:^ 

cFife 

^^^1 'Sdtwt^ ^^C'®’CIFtft=T ^ I 

^TtC’irfCB ; H*+e=H ; H+H^Hg 

or—e=oii ciT-cr^ci 2 

Na*" ^ OH’ 'srtM C»ftf®^1^ I 

Na+ + OH;;*NaOH I 

Na"^ ^Jtc’ti^® ^ 

cnTf^^tcsr ^ I 

Q 205 State exactly wbat changes occur at the electrodes 
and in the solution when an electric current is passed 

simultaneously through— 

(i) copper sulphate solution between copper electrodes, 

(ii) copper sulphate solution between platinum electrodes, 

i H. S. 1964 (comp.)] 

(iii) sodium’chloride solution between graphite electrodes. 

(iy) caustic soda solution through platinum electrodes, 

(y) silver nitrate' solution between platinum electrodes, 

[H. S. 1964 (comp.)] 

(vi) dilute sulphuric acid with platinum electrodes. 

What substances and what quantities will be formed in each 
ease when 1 Faraday of eleetrioity is passed through each 
aolution ? 
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[(i) OUSO 4 (ii) 

»l'WC^CaS04 i 9 ^M, (iii) l^a.C\wm, 

(iv) tftl^jnsr c*il^i (v) 

srr^jjT (vi) 

^ficsf f¥ ^ ^ I ^?^c«nr w fwl 

^1^^ <t?N 1% *t%(tc«i ?] 

Ane. (i) (il)—‘^TtC^ s 0 nS 04 :^Cii+'*' 
+S04* j H90::fa'^+oe~ 1 ^’tt^ »iti^lr^T ' 31 %' 5 . nRFTsisii 

^ ^lU^VB ?rf^^ ^*Tt^ m] ^ I Cu""^ + ?e=C^ ; Gu 
OH" 804 = 'siTttHtC^ 

^*1t^ Ca+-^ g-^Ce| j Cii-2e--=0u++ I 

^rtrtcTiT 

^8ifTtc=rt® 3 rfl^ wWfc'® w^1 ^ir 1 

?rrifeiTt^ cspcsi «ft^^ w^U m\ 1 

304“ '« OH" ^Tf'i f%^ OH" 'sitRl 'srjtcsitc^ 

OH 804“ ^rt?r ^11 

*fr^ OH W 5 f ^ I OH’—e=OH f 

40H»2H80+02, vfl^ I 

so*" '«TtR «r<t^ H2SO4 WTC^tC'® ^ wtwtc® 

^’R I 

(iii) 204 5R < 2 fC?fmR (2) m I 

(iv) NaOH-il^ ®r% JRW ^ZW i . 

HgO^iH'^+OH’ ; Na0H^Na++0H" I r^^Z^ Na+ 
VQ ^tR WlRW^ Tm^ OH’ ’5ftii^ I Na+ 'Q H"*" ^4^ 

I ' , 

a+ ,'<ii^ 4r^«i ^51 a'HJi h »tTS(t9,« •tw h» 

•jf?^,?? I»liwt* Irf^csttw ’tTt’I- fi’f® ^ I H*+e« H f 



HliBCWBOLYSIS : ACID, BMB, SlLt 4T1, 

H+H=H 2 i HaO 'e NaOH OH“ ^t?R 

'STt’f ’Si^ OH vflTs TO «f5T 'Q 1 

OH-~e*OH; 40H=2H20+03 I 

(v) i?TO ; AgNOs«±Ag*+NO 3 " j 

HaO^iH’^’+OH" I ^f^v^fl5t315(1 ^tTO! 

Ag'^ ^rlc’^tc's JTt^^rl ^ 1 

A^++e=Ag (^TOtC®)l OH" '6 NOs" «(TtWtC^ 

OH" “OH nR*r^ I TO 

OH H 2 O « ^%^iT TO I OH"“e=OH j 

40H=2H26+02 I ^feWJT ^rtcsrr^ ^ 1 ^C*l H 'e 

NO 3 " wriR (HNO 3 ) I 

(vi) 204 (TOt^C^ (1) C?^ I 

C4^»t—(^ 96540 »Sjrs(-^“N?F •ff^?(t«l cTO 

TO I (a) 3i‘75 « 2 rf>l ^TO ¥TOtC® ^1 

^TO ^rtc^rt® 1 ’srrtc^flw 3i’75 

<5ft^ ««R 5t*T I (b) 31*75 ^Pl ^TO i^5( ^TOtr® & 

^1%C«R ^ 1 (c) ^TOtn® 1*008 <sft3r '6 ^uTcsTO 

35*46 ^ C3Ftffl5f ^ 1 (d) ^TOt^® 1*<‘08 <fft^ ^8 

^twtr® 8 m ^r?r (e) TO:«fti:® 108 flrtsr 

^ ^Ttcsr^s i^c® 8 m ^t%n:w5r 1 (f j ^TOtc® i*oo8 m 
^siTOt^ 8 5fm «r%^sr ^ I 

Q. 105 . (a) Explain how electric current is condneted throagb 
the following Babatanees and name the aabBtanees liberated at 
the electrodea: 

t I • 

(i) Aqueous solution of sodium sulphate (cathode and anode 
both platinum.) (ii) Molten calcium chloride (iron cathode and 
carbon anode ) (iii) Molten cryolite with pure aluminium oxide 
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dissolved in it (carbon anode and carbon cathode*) Use equations 
to show formation of ions and tbeir ultimate changes. [H. S* 1968] 

Na«S04 Z 2Na++SOr 

HaO^^ H^+OH* 

<2fqt5f H Ha 

^ I ’flt^ I S04“ OH” 

^9^ v£}^\ OH" 

Wff OH 1 —OH 

H^ + e-H; H + H=Hs 

; OH“-e~On } dOH^^SHaO + Oa 

(ii) 243 •Sfrirt’^ Cif^ I 

(iii) 252 m I 

0. 206. State Faraday's law of electrolysis. 

IH.S. 1960, ’62, ’64, ’6B (comp.\’66.’67, '70 (comp.), ’71 (comp. ’73)] 

Deduce from the laws: (a) definition of eleetro-chemical 
equii^alenty and ib) relationship between chemical equivalent 
and electro-chemical equivalent. 

[H. S. 1960, '62, ’70 (comp.) j '71 (comp.) ] 

[ ^ r<fs ^ (a) ^'tf^v 

»r«# m I ] 

iLi^^ .1 

>TO*tTt^f t. 



BLBOXBOL7S18 ; AOID, BASB, SAIiT 


m 


^ WocQ, W=zXQ/ 

C^^sr ^ (electro- 

cbemieal equivalent) 'W[ I 

Q=^Oxt, C i cjjC^'Q 

«r?rtf^'3 I 

.*, W=ZXQ=ZxCXf. 

Q=i C=i 'o «=i c’^c^'O ) 

^^■w=z I 

ftiii 

5I?f7 fifin ^!iF *tf^5tftl5 

O'ooiiis arfsi ^ i ’stfw^- 

^t^taf^ (E. 0. E. )*=o*uoiii8 i 

E. 0. E.=0'00< 0104 ^£rt5l I 

1Wt^ ^uff—'®f?'^"to:ir?f m fi'iil nf^sit*! 

^C5i^ ^ ^ f^«r ^tnt?rf5f^ 

*> 

^sirKm »i%5 JiJitit*itf4^ I 

(b) irW^f*rT f»rrt«.^ « ^tfj^-^rt*rt^f*j^ '5*TTt!.c^ »p*t^ % 

Q '3t^«. «ff^5I 1(^16 Wi « Wj 

arfi fe'.'ts ^ 'S^ *lTt< ’ll? 

’(•rtapw Z, ■« Z, ^'3W7rrttPB'?«W’?!Jlt?!*tHrf’Wi’=ZiQ'il^^W2 

1 

^ZgQ. 


■* Wa Zi 


4 » m 


( 1 ) 
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^ ^r^rtaFcar Ei'« Ea ^ 

Wi < El Wa, < Ea. •*. ■ • ■ *(2) 

Wa E j 

(1) 'Q (2) ===1^.f*) 

Ea ^a 

5rc<fT 'gpFt’f 5^n:’![ i 

Wf ^tt^tCSR, (Ea)~l‘008 ^tf?^- 

(Za) *0*0000104 ] 

E, _ Zi . o. _Ei X 0*0000104 
1*008 0*0 00104 '* ^ 1008 

H-iH^ 1 C5f#f^fe 

; C5jk^?[ ^9|TtN^ X 0*0000104. 

Q. 207. State Faraday’s laws of electrolysis and express them 
in the form of an equation, [ CaL I. Sc. 1952 i 1959 ] 

[ wt^tc®^ Vila’s ^35 

^ I ] 

Ans. WWC^if 206 «fc?n^ CH I 

qq^«f-207 3?^ fifCTrfTO^(b) 3 sr-N i 

E-c’m ^rrc<^ w»q 

; issm w X Q, w E 

., w < E, Q 

- W < Q B, Q 'S E 
^ ',\'‘ W^K,. Q. E* mtc^r i 





BLBOTBOLTSIB } AC1D» BAgB, BAIiT 4T& 

Q. 208* (a) Defina the followiDg terms 
(i) Coulomb* 

(11) Faraday, [ H. S. 1965 ; '67, '72 1 

(Hi) Electro-chemical equivalent. 

[ H. S. 1960, '62 (comp.) j '61 (com.) '66, *69, '72 ] 

(b) What do you mean by the statement that electro-chemical 
equivalent of silvei' is 0*001118 gram ? 

[ (a) (i) (ii) ^rhrtc^, (iii^ \ 

(b) C'001118 ? ] 

(c) A .solution of eodium chloride can conduct electric 

current but a* solution of canesugar cannot. Give reason for 
this anomaly. [ H. S. 1964 ] 

‘ttnr ^ I ^ I ] 

Ans. (a) (i) (Coulomb )\ 

a 0‘001118 ^ ^1 0*0000in4 5^51 

c^u (Tjc^'o 

(ii) Wl?tc^ ( Faraday »rt^tPlT C^i c^t^T 

dft3( I 

^ 96540 I ( Faraday > 

(iii) ^5BHt?^-206 sTn ^tm I 

(b) 0*001118 dItST, 

^?[c*ni m ff^ 

0*001118 <5rtSf »if^ ^ I 
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(c) c»rrt^^ oiri^ i NaOi 

$Na++or, TO I 

CO,,H 22 O 1 1) t3^C®l C^1*T ^®rhR ^1 

Q, 209. How is the eqiiivaleot weight of an element determined 
by electrolysis ? 

^?r ? ] 

Ans. «tfHFl S ®ftC3f 55!^ 

( w\z5j ^ 

src^T ), c^f*f 

^rt«m:ar C^zm ( in series ) ^ ■5P^1 ^ I 

^’Fl^ ^ ^«1t^ Cet'^rt^OT ^’sn 

W5T ^Vi) c*(W ^tt^iri ^1 ^ I 

%59T ^zs\ ^*rhr-?pjtc*»nt^ * 11 ^ 5 ^ ^ 1 

'<3'sf^ ^m\ ^ I ^Ttt«ftw 

15P\S{] ^ I ^*1'r^-?FTlC’irtC^^ 9it5f ^^C| ^f%^- 

^ I 'o ^fe^-?rrtc**rr^ 

*ftt^ «fC9i c«rh5 ^t%in m ^1 ^vi i 

^fl[4l ^Jtc'^ft® 'o«r ^ I 

«t#tvt?r w- 

^5ii ^*Tt^-^rrc’*rfc^^ >Q®rs(«a <5rt*r, 

^ ,, * , « irtfe^rrsi-^rti^irn^^ dit^ 

,; •,, » » TO «rt^, 

« srf®Ht^--^<tm'eiR^ddm 1 
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'QW5T*=(c~fl;) <5ft*r, 

^rtwtc® ^ I 

NQSfOT 5|s®fT^ 

^ fezi®)=r 

(d— b) 

|5IJt“^^^t^ 107*88 «fR?rl vilt ^C'3 

BTtsn ^ I 

Q. 210. (a) What is meant by thermal dissoeiation ? (b) How 
does it differ from electrolytic dissociation ? 

—H. S. 1971 (eomp.) 

[ (a) ? (b) ^%- 

^KT ? ] 

Ans. ^t*t ^\fwv;\ 

^ I '®tf ^ ^t^t5{ 'il^s ^ ^ 

I ^’^n, 

NH 4 CI . ^ NHs ^ + HOI 

C3Ft^ ^csrrf^ ^C^tnPtf^^ 

CaOOg ^ CaO + OOg 
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(b) 

— " I II IM.IIW I II I ■ ^.i.l ^11 I .iM I. II ^il " ■ —- — - —■. ■ ■ ' ■ II I ■»!— -~.— < .. — , 

(1) w-f^cirra?C5T (i) ^1|<^-Nc?iTafC5r ^<^^3 ’irNnsf^ 

»f3RT^i ^iRT^ ^1 I 

NH 4 OI ^ NHg+HOl ^C5l I NftOl ^ N»++Or 

(wsftir am) 

(ii) >i?5f ^nrcs UD 

m I Ti I ^r^R- 

^♦tnrs ^msitf^ « ^cfi- '©fiR ^c<o *trc^ I 

cjFr% «fjTf^’fTR ^ 

m\ • 

(111) ^T*t-%?rr®fC5i c^3r ^rtsficsf? (**0 

4JnrMT?R5l I C^IR (Ionising solvent) 

«l^Tnr ?Tt^ ^ I 

(Iv) a}t3Ffi (teverelble) 1 (iv) «f^1 1 

Numerical Examples (?ttPf(%^ ) 

1. What weight of zinc will be deposited when a current of 
2 amperes passes through zinc chloride solution for 20 minutes ? 
Electro'chemical equivalent of zinc is 0 000339. 

[ 2 20 m 

^91 ^ '«8fOT ITn^ 

^JtN^-0*000339 ] 

Aos. '«(iTRri «rt1^ w=z. 0 . t. w=»#^ ^nm 'q^r, 

Z*«0'000839, 0«2 t*20 X 60 I 

.% ; W«0'000339X2X20X60=*0*8186 ^ I 
h!% *rfiRr*i**o’8iS6 i 
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c^ 

^CSf^ I 

2* A current of O’5 ampere is passsd through silver nitrate 
solution for 30 minutes and l'OOB6 g of silver are deposited at the 
cathode. What is the electro-chemical equivalent ( E. C. E ) of 
silver ? 

[ fnerst^ 3i*fr 0‘5 30 

^ ^JttTrc^ l‘0i 65 ^ I 

Ans. W==Z.C.t.} v£l«rtC5( W= 1*0065 ^TR, C=0‘5 5 


t=30X60 I 1*0065=zx0*5X30X60 


z= 


1*0065 


0*5X30X60 


=0*001118 


.*. 0*001118 5fR I 

W|Tl, ’ff?5rt«l=0*5X30X60 ^ I 

0*5 X 30 X 60 ^ TO 10065 ^ 

.-. 0001118 5tnj I 

.*. 0*001118 

3. A current of 1 ampere is sent through a solution of copper 
sulphate for 40 minutes using platinum electrodes. Calculate 
the weight of copper deposited at the cathode U Faraday *=96500 
coulombs ; Cu= 63*57) 

[^tf^ <sr?n:‘nr ?rtlfcrt>r i 

'««FT I 1 F=96500 ^7 j 0u= 63*57 ] 

Ans. 0aSO4-vfl 2 I ^ 

6S*57 

'e«RTCTrtr®1=~, 
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»l X 40 X 60 ^ \ 

96500 <sm 

A 

40X60f51^S'Ss'rn * 

S’-'T? ^'tR?7 '8»f5t=0'79 isrrt I 


4. (a) Calculate at N. T. P. the volume of hydrogen which 
will be liberated when a current of 10 amperes is passed through 
a dilute solution of H 3 SO 4 in water for 6 minutes 26 seconds. 
Given 1 Faraday*=96500 coulombs. [Cal. I. Sc. 1954 ] 


[ w ftffi 10 ^rrH?rt39r 

6 26 «f5rr«l 

Ana. nf^3rt«l—10 x (6 X 60 + 26)= 3830 I 

96500 ^ 1*008 <2ft^ H, 

;. 3860 , . . - ^ 0'04033 m H 


O'OOOOS 4tt5( H-^nT aPrt'l «rrs\5;i i o.o, 


.-. 004033 


1X 0'0403^ 
0 00009 


^ 448 c.e. 


’»m(, 


1 ^rWw ^ 96500 M® va? a1 

1'008 art^ ?t^tStCS!5t I 

I’oos afrt ^^tc 5 f^ 

^ -asR 3-016) 

■“4’<22'4 Wjfir ^c®tcw? (^4 1 |*W5 

awit? 33-4 ) 

«ll'a (affltl ’'fWi) I 
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/. 10 X (6 X 60 + 26) 3860 

96500 

= 0*448 ^ 448 C.C. ( ) I 

4. (6) What will be the volume of electrolytic gas evolved at 
N. T. P. in the above ease ? 

[ N. T. p.-(r$ ^ ’fit*! f^4®' 

Ana. c^cn 2 : 1 

fer«l ^flpf ^C5T I 

^^C^tCSRSTir '5rf^’$5{=448 c.c. ^r?f^=*^X448 

^1 224 c.c. 

.'. ■»fTt^-f^arc«f?f '5rt^i^;^=448+224 ^ 672 c.c. 

5. How long will it take for a current of 1*5 amperes to* 
deposit 0'2 g. of copper from copper sulphate solution ? 

[ 1 Faraday=96600 coulombs ; Ca=64 X 

[ 0*2 'sraf 1*5- 

'sntHTt^ ^ to ? i ^Ntc'!5=96500 j. 

Ca=64 ] 

Ana, '6^+C^t«rr$1=64+2=32^ 

CaS04-4 c^err^ 2 I 

32 <srt3( ^*thr 96600 ^51^ ^t^l, 

/. 0*2 m „ « » ??5^2iiL? 603*12 ^91^ I- 

TO 1 ’tf^«i“(r6x0 1 

■ ( 1*5 X 0 ^ 0*2 <srt>r I 

.*. l*5Xi=603 12 <gg H~ te402 

1 5 

/. TO=402 OT^'«a=6 42 C’CT'Q I- 

31 
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6. A carrent of 1 ampere, runniDg for 10 minates, sets free 
1*26 g. of a metal from the solution of its salt. How much of the 
metal would be set free by a current of 2 amperes in 2 minutes ? 

[ 1 10 c^t^r 

^ps 1*26 <?tt3I *ft^ ^ I 2 ^<Ss-<SRl^ 2 

Ans. X lOX 60^600 I 

nftsit«l=2 X 2 X 60== 240 i 
600 ^1?? 1’26 isrtsi 

.-. 240 . , . ^ 0'504 «fl^ I • 

7. The weight of copper deposited from a solution of copper 

sulphate by a uniform current of 0'25 ampere flowing for one hour 
is O'296 g, Find the equivalent weight of copper ( 1 Faraday 
=96600 coulombs). —H. S. 1964 (Comp.) 

[ 0*25 1 ^*^1 'niKJ 

5rff^ 0*295 iSitsr I i 

{ 1 96500 ) J 

ABB. 1 = 60 X 60 I *tf^3ft«l =^(0*25 X 60 X 60) 

96600 C^sf 

1^53JS* I 

(0*26 X 60 X 60) f 0*295 tSTT^ 

.-. 96600 ^ ^VS ?(1 31-62 5rt>t I 

U2oXqUXoU 

^^^-^^-31*62. 

8* A current of 075 ampere is passed through a solution of 
a salt of a metal for 45 minutes. Increase in weight of cathode is 
0*6662 g* Calculate the equivalent of the metal. S. 1967 

[.«tS Kixwt iw«nt 3r^*R ««(r o-76 ’>irt5if*nrti 45 
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o*6662 (Sfl^ ®rr^ I «rf^ 

I ] 

Ans. '«^sr '«'^jr=0*6662 srtsr 

’tf^5ite|=(0-75X45x60)=--2025 | 

2025 0’6662 ^rff, 

.'. 96500 ^ j 

.*. ^'K^^t^=3l'75 I 

9. An electric current is passed between platinum electrodes 
through dilute solutions of (a) copper sulphate and (b) silver 
nitrate, the solutions being placed in series. 

If 0*105 g. of copper is deposited by the current from the first 
solution, calculate the weight of silver deposited in the second 
eolution. (Cu=63‘5 j Ag=108) —H. S. 1964 (Comp.) 

Ads 

»i3(t?5‘Trf^ I c^t^rsi 2, 

'<3!^-rc?iT®fT^i==63*5-i-2== 

31*75 I 108-7-1 = 108 1 








_ 0*105 31*76 


^ • 

31 75 


10. Two cells, one containing copper sulphate and the other 
silver nitrate were placed in the same circuit* It was found that 
0*106 g. of copper was deposited in the same time as 0*3597 g. of 
silver. Calculate the equivalent of silver. Equivalent of Ou=3r0. 
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Atso find out the amount of silver which will be deposited wheo 
a current of 1*05 amperes is passed through silver nitrate solution 
for 20 minutes. —Cal. I. So. 1958 

[ 'Q cn^ cat% 

I C’f^, 0*3597 ^p{ fSf *1TO 

0*106 I 31*8 

V 

1*05 2 j 3fc?fr 

Ans. 

'S^ST 

0*3597 

3 r 8 0*106 

E.0.E.=='R5f^^^ X 

E.O.E.^( 107*9X0*0000104 ) ^Slt^T I 

.*. ^W{ w=Z X 0 X t=(l07*9 X 0 0000104 X 1 05 

X 20X 60) «SIt5f= 1*414 I 

wn, 96500 107*9 

.*. ( 1*05X 20 X 60) fTO —- - ^ I 

966U0 

«1*409 1 

11. The same quantity of electricity passes through solutions 
of (a) AgKOs, (b) OuSOa, (c) acidulated water. ' What 
amoobt of Ag and Cu will be deposited in (a) and (b) respectively 
io t^e, tiuae SOO e.c. of hydrogen at T. P, collect in (c) ? Ag» 108, 
Ou^ 08 « 
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■[ (a) AgNOs (b) CaS 04 <3 (c) 

I c^ (c)-c^ 

300 C.C. ^rr>l (a) '9 (b)-C^ 

Ag '9 Cu ? (^g=U8, Cn=63) ] 

Ans '9'^R=300 X 0*00009—0‘C27 iSTtSf i ^g- 

^m^=108-rl = l 8j Cir^^ ^^Tts^=63-f 2 = 31*5 [ Ag- 

'il^ C^tWF^'l 1 '« Ca-^^ C^t^T^I 2 ] I ¥Tt^tOT (a) '9 

<c) C'Sf^sr, 

Ag'-iJ? Ag-^^''G'^sr Hi 8 Ag-^^l?f '-GWiT 

’ ’ I'Ol 8 0*027 

.*. Ag-^’^T '9-Sf^{i: ^ = 2*8928 ^ I 

^ 1*008 

<^tMn (b) 9 (c) C^03r, 

"H-4< 98?^^ 

. 3-*5_ ^^ta^ '^-9^ 

i*0u8 0*027 

.*. 9^5T=?“~g--=0*8437 iSjtsi I 

12. An eleotnc current is passed simultaneously through two 
-cells containing (a) acidulated water, and (b) a solution of silver 
nitrate. Calculate the weight of silver deposited in the second 
cell during the time that 121*6 ml. of hydrogen at 27*0 and 750 
mm. pressure is liberated in the first. [ At. wt. of Ag= 107*88 ; 
valency of Ag —1 j 1 ml. of hydrogen at N. T. P, weighs 
•0*00009 gm. ] ““H. S. 1965 (Oomp.) 

Ans. N. T. P.-C^ V ml. 

760 XV 750X121*6 .,r-.750X 121*6 X 273 , 

-a73-“~878+2r ^-7WMii-^ “*• 
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109*2 ml. '9^=1= (109*2 X 0*00009)*= 0*00982:8 

Ag-vfl^ ^®TTtN^ ^ 107*88^ 'O^i T 

1*008 0*0<j982j 

[Ag-^^ ’^sim^-Ag-H^ nt^t»rf<^ art®fT^ = 107'88-rl 

==1C7*88 1 


Ag-vii? i 

l 008 

13. Calculate the weight of silver deposited on a cathode when 
a current of 2*5 amperes is passed through a solution of AgNOg for 
one hour. 

The same current is passed through two other cells, contained in 
series, one containing a solution of GUSO 4 and the other dilute 
sulphuric acid. Calculate the copper deposited and the volume of 
hydrogen liberated at N. T. P. (Equivalent of Ag and Cu are 107*88 
and 31*75 respectively. ) —H. S. 1967 (Comp.) 

Ans. ^1^vsr^t^=2*5 j TO=1 ^*^1 = 

60X60 ’lf^5|'lei=:2*5x60X 60 I 

107*38 i 1 ^Tt9tc^=» 96500 |. 

96500 107’88 ^ 

2-6x60X60 

T1 lO'OT ijtl^ f»[ei®1?r I 

5Fim (* 15 ^ I 

, :«^tC5lCSrW? 0\ 932 I 

9o50U 

' 2’ N. T. P.-C'® »»92*4 
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0'0932 N. T. P.-C^ 

2 

14. Assuming the electro-chemical equivalent of Ag to be 
O’OOlllS, find the electro-chemical equivalent of oxygen. 
(Ag=108) 

f 0*001118 

m I Ag=108 ] 

AnB ^flrrwOT 

=0*0741 

=0*001118 X 0*0741 = 0*0000828 (STt^ I 


15. A solution of a salt of a metal of atomic weight 118 was 
electrolysed for 15 minutes with a current of 1*5 amperes. The 
weight of metal deposited was 0*783 g. Find the valency of the 
metal in the salt. 

[ 112 1*5 

15 0*781 <5jtsi <ft^ 

I I ] 

Ans. ’tf?3[te|=l*5X 60X15=1350 f 

1350 0*783 «f1^, 


.*. 96500 


0*783X96500 

1350 


^ 55*97 (SriTT k 


^5!rK^ «t=3I=55*97 1 


55*97 

( c^wm *7tcir so i) 


.*. arr«fi^=2. 




HIGHEB SEOOMPABT CHEMISTBY COMFABXOB 




16. The eame quantity of electricity is passed through 
acidulated water and through a solution of the chloride of a metal 
M. The volume of hydrogen liberated at N. T. P. was 14'8 litres 
and the weight of metal ceposited 42 g* The sp. heat of the metal 
is 0*094. "What is the exact atomic weight of the metal, and formula 
of its chloride ? 

14*8 42 ^rt^I I 0*094 I 

•C>rr^T'®1 

(i) 

<f1^ _«ft^ 

al —i2_,1 = 31-78 

14-8X-09 -Poo's"' ^ ^ U-8X-09 


<ii) CTt«fr3l f^f?r— 

^8wsl= 


=.-^. = 68 




i^X!^ ^ I) 

(iii) 31*78 X 2=63*56 

*RPP^=MCl2 I 

EXERCISE XI 


1* 0*001118 g. of silver is deposited by 1 coulomb. How much 
ailvef wbuMl be deposited by a current of 2 amperes flowing for 15 
cmiimtas ? [Ans. 2*0124! g.l 
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3. The E. C. E. of copper is 0 00033 g. What weight of copper 
will be deposited by a onrreDt of 1 ampere in 1 hour f 

[Ans. 1*188 g.l 

3. The E. 0. E. of hydrogen is O’OO 0104 g How much 

electricity is required to deposit 2 g. of hydrogen ? 

[ Ads 192301*7 Ooulombs ] 

4. 1*584) g of copper are deposited in 40 minutes by a current 
of 2 amperes What is the E C. E of copper ? [Ans. 0*00038 g.] 

5. Calculate the amount of zinc deposited when a current of 
3*5 amperes passes through zinc chloride solution for an hour. 

E- 0. E. of Zn-0*000339 g. [Ans. 4*3714 g.l 

0. An electric current is passed through dilute sulphuric acid 
between platinum electrodes. Calculate the values of z of the two 
products liberated at the anode and cathode, when the amounts 
■of the products at the cathode and anode are 0*05616 g. and 
0*44926 g. respectively produced by the passage of a current of 
1*5 amperes strength for one hour. [Burdwan Entrance, 1961] 

[ Ans. z=0*0000104 g. ; 

z= 0*0000832 g, ] 

7. What weight of copper is deposited by a current of 3*1 

amperes flowing for an hour through blue vitriol solution ? (E. 0. E. 
of H=0*000C104 j Ou*=63*5) [Ans 3*685 g.] 

8. A current of 2 amperes was passed through an ^ solution of 

copper sulphate for 16 minutes 5 seconds. Calculate the amount of 
copper deposited on the cathode. 96500 ooulombs liberate 31*8 g. 
of cupper. 

What will be the effects when the same current is passed 
(i) through an N/5 solution of copper sulphate for the same time 
and (il) through an N/10 solution of the same substance for 32 
minutes and 10 seconds ? —H. 8. 1963 

£ *13111=16 R 6 C*r.=965 cn. I <tfi3rr«l=(2 X965) 
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^ I 96600 ^ 31*8 (Sft^r I (2 X 965) ^ 

^ 0-636 m I 

96500 

(i) O'636 I ^t^«l 

W<TOT I (ii) f^«| (^<K 1*272 ^) 

^*Tf?r I m l^a*! ^f^c'ORr 

I ] 

9. A onrrent of 2 amperes is passed through an aqueous solutiou 
of copper sulphate through platinum electrodes for 32 minutes and 
10 seconds. How much copper would be deposited on the cathode f 

(1 Faraday•■96500 coulombs } Ou=63’6) ‘ —H. S. 1971 

OuSO^-il ^^^^’«t^=5|-5=31'8 


32 f^. 10 <7i.«1930 Cf\, 

*. *i.f^5rt‘i=(2 X1930) ^91^ I 

96500 31*8 ^ 

(2 X1930) TO 

^ 1*272 dlt^l I ] 


10. A current of 5 ampere i is passed through a copper 
voltameter and a silver voltameter connected in series for 32 
minutes and 10 seconds. Oaloulate the amount of copper and 
silver deposited. Given E. 0. E. of Ou■=0*000325 g. and of 
Ag« *001118 g. 

—Oal. I. So., 1962 j North Bengal Pre-University, 1963 

[Ans. On. 3*137 g. j Ag. 10*79 g.] 

11. What is the strength of current in ampere which will liberate 

5ti*9 c*c; of hydrogen at N. T. F. in 30 minutes ? 

\ 


[Ans. 0*27 amp.] 
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12. What oarrent strength will liberate 10. g. of iodine from El 

Bolntlon in one hour ? (Oaloubta, 1. So.) [Ans. 2'11 amp.] 

13. What current strength will liberate 0 01118 g. of silver per 

minute f [Ans. f)'1665 amp.l 

14. How many Faradays of eleotrioity are required to deposit^ 

76'2 g. of copper from an aqueous solution of copper salt ? 
(E. 0. E of Ou=3i*76) [ Ans, 2’4 F. ] 

15. What weight of zino will be deposited on the cathode 
when a current of 2 amperes is passed through a zino sulphate 
solution for 20 minutes ? Given 98600 coulombs can deposit* 

^ g. of.zino. (Bardwan Entrance, 1963) [Ans 0*812 g.} 

2S 

__ • 

16. The chemical equivalents of zino, aluminium and iron 
( ferrous ) are respectively 33*5, 9 and 23. What are the respective 
electro-chemical equivalent of these elements ? 

[Hints. ^ 1 ^ 1 ^x 0*00001041 

t Ans. Zu=0*000338 g. j A1-=0*000093B g. } Fe++ = 0*0002912 g.] 

17. Given E 0. E. of hydrogon=0’0000104, atomic weight of 
silver=108, chemical equivalent of oopper= 31*75 ; calculate the 
eleotro-ohemioal equivalents of silver, copper and oxygen. 

[ Ans. Ag=0*0011232 g., Cu= 0*0003302 g. 0=0*0000832 g. ] 

18. Oaloulate the volume of oxygen at N. T. F. which will be 

liberated when a current of 5 amperes passes through acidulated water 
for 10 minutes. Given 1 Faraday=96500 coubmbs ; 1 c c. of oxygen 
at N. T. P. weighs 0*00143 g [Ans. 173*9 c c } 

19. What volume of hydrogen at N. T. P. will be evolved 

when 1 ampere is passed for 1 hour through a solution of sulphuric 
acid ? [Ans. 417*8 o.o.] 

20. Calculate: (a) molesi (b) grams, and (o) litres at 
N, T. P. of hydrogen gas that can be produced by the electrolysis 
of aqueous sodium chloride with a current of 1*98 amperes for 
15 minutes. 
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Oaloulaiie also fcbe amount in grams of copper and silver that viiU 
he deposited from copper sulphate and silver citrate solutions respe-* 
■ctively by the passage of the same quantity of eleotrioity through their 
•solutions. lOu = 6S'60 j Ag=108*0) 

—Oal., I. So. 1963 

[ Hints 4(u) Ctf^ I 

i 

CTf^l [Ans. (a) 0*009 moles. (b) 0*018144 g. 

(o) 0*2016 litre ; Ou 0*5724 g.. Ag 1'944 g. ] 

31. A current of 1*8 amperes was passed fcr 1 hour through 
a solution of a salt of a metal when 7*245 g. of the tnetal were 
deposited. What is the equivalent we’gbt of the metal ? 

[l F=96500 coulombs.] [Ans. 107*89] 

22. A current of 0*8 ampere liberates 1*491 g. cf chlorine in 
1 hour 24 minutes. What is the equivalent weight of ohlorine ? 

[l Faraday=965000 coulombs.] [Ans, 35*7 j 

23. Oaloulate the volume of eleotroljtic gas at N. T. P., which 
will be liberated when a current of 5 amperes passes through 
dilute Bulphuric acid with jplatinum electrodes for half an hour. 

[ Ans. 1*6667 litres ) 

24. 2 amperes flowing through a solution of zinc chloride deposit 

1*014 g, zinc in 25 minutes. What is the equivalent of zinc ? 
(1 F*» 96500 coulombs). [ Ans. 32*6 ] 

25. A quantity of eleotrioity is passed through cells containing 
'(i) very dilute H01» (ii) cone. HOI. What suhstances and what 
•quantities of the same will be formed when the quantity of electricity 
passed is one Faraday ? 

[ Hints : 1 1 I 

[ Aus. (i) H- 1 1*008 g. i 0*8 g. : (ii) H«1'008 g.; CI.-=35'46 gj 

26* M eleetric current is passed through solutions of CuSO^ 
#iid AgKOs eosinected in series* If in a given time 0*36 g. of 
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copper is deposited, what will be the weight of silver deposited in. 
the same time ? [Cu - 63 57, Ag«=107’8.] 

[9 m 1 , Ans. 1187 g.], 

27. Calculate the volume of the electrolytic gas (at N.T.P.) 

and the weight of copper deposited when a current of 01 ampere 
is passed for 46 minutes through a voltameter containing, 
acidulated water and one containing copper sulphate solution with, 
copper electrodes. [Ans. 47‘22 c. c. i U*0891 g.] 

28. The same quantity of electricity which liberated 92 c.e. 
of oxygen at N.T.P. deposited 1*772 g. of silver. Calculate the 


equivalent weight of silver. Weight of 1 litre of oxygen at N.T.P*- 
is 1*43 g. 

[ Hints S ■sim 92 c.c. I 




[Ans. 107*761 


29. An electric current is passed simultaneously through 
(a) acidulated water, (b) copper sulphate solution, (c) silver- 
nitrate solution. What amount of copper and silver will be 
deposited in (b) and (c) respectively in the time 124*7 c. c. of 
hydrogen at 27"0 and 750 mm. are liberated in (a) ? 

[Ag —108, Ca=64.] [Ans. Cu=0'32 g. ; Ag*=l*08 g*] 

30. The passage of a quantity of electricity through acidula<- 

ted water and a solution of copper sulphate liberate 208 c.e. of 
hydrogen at N.T.P. and deposits 0*678 g. of copper. Calculate the 
equivalent weight of copper. (Calcutta, I. Sc.) [Ans. 31*88] 

31. A current passes simultaneously through acidulated water,, 
a solution of CuSO^, and a solution of AgNOs, using platinum 
electrodes. What substances are produced in each cell, and how 
many grams of each, in the time that 10 c.c. of hydrogen at N.T.P.. 
are liberated from water ? lCu—63'6, Ag=*108). 

[Ans let. cell: 0-*0‘0072 g.; H=0*0009 g. 

2nd cell s Cu'«=0'02857 g. j 0®=0*0072 g ,} 
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H2S04.=0'0441 g. 

3rd cell S Ag=0*0972 g. j O » 0'00 2 g.; 

HNO 3 =0*0567 gj 

Q. 2 ll< Define and illustrate :— 

(a) acid, —H. S. 1960 ( Oomp.), *62, *63, *70 

(•b) base, alkali, —H. S. 1960 (Comp.); *63, *70 

(c) basicity of an aeid, 

(d) acidity of a base. 

{ ; (a) } ^b) 

'« (dl i ] 

Ans. (a) ( Acid )—c^l 

5?1 2 SO 4 , HOI 

^Ttf? ■; H-*- n^i- 

^sitSR si1 I H,S04^2H^ + S04* i H01$H++Gr I 

af^«i 1 

^1 »l%5 ^-51 5^^«| NQ ^z'=n 

^csir^5f ^miX ‘t^l- 

^t?ii »i"^< 3ii I 

H 2804 -<iiir «r^^i ??^«i ^5T ^ ^=5r, 

'e ^<?T ^ I Zn, Fb, Mg ^t^C^tCBfsr'« 

i HaSOA'^il^ ^t^l »!">:(< S 11 

€ff^^Pr® ^ J Na 8 S 04 , NaHSO* I H 2 SO 4 

amPi^ I 

<b) 4pt|44 (base)—CY (^Tt^Tt^^t^: <r[^ 'arwtt^ ^ 

cw^ ®I^«l 'e afsr 

^ I *Pft< ^ ^ 
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OH“ OH" 

I 

NaOH, Oa(OH)3, CuO ^tW I NaOH ^ 0a(0H)2 

NaOH?=aNa++OH“ i Oa(OH)2?*Oa‘^+ + 
20H" I t^^xm #|5I l NaOH 

C^tf^t^ C3FW^^ ( ^*1 ) '« W\ OuO 

^ I Na0H + HCl=Na0l+H20 j 

0 uO+H 2SO4 «CuSO 4+H2O I NaOH, Oa(OH)2, CuO 

flFlir (alkali)—c^ 

OH" <ii^^ OH" «rt^=r c^t^r "srrs^ 

i^i ^cs! I ’sftc^ i 

^ I NaOH?±Na*+OH" ; 

Ca(OH 2?^0a'^++20H" I NaOH+H01=NaCl {m<) + 'E20 I 

(c) ^1?r(2tt1%'«i—'5[r[f»im ’spiw 

H+ ^<^nST 'Sff^ 'stlC^ C^ ^ttCS?tCBf5T 

n* ^OT flN^Jl 

-i}^ t%JT I 

«f% HOI H+ ^smR, HaB 04 H+ 'SThlJr, ^6 H3PO4 

I ^i![t' HOI, H38O4 '« H3P04-^?[ 
1 , 2 3 I HOI Ha804 t^-’»rffr^ 

■« H3PO4 I 

(d) iFtTC^ '■wattftw—Thm «(itft® «t«W?Pf '^=5r3tt¥ 

■^jwtf^l ^n I si^ts apit'i cn 5 rI& oh- «rtw 



496 


HIGBBB 8E00NDAB7 OHBMISTBY OOMFANION 


«K3^OT m C^ fl”^ 

^sr^R 5j^«i ^RT (^ >R'«fri RiiTff^l < 2 f^t*r ^^1 ^ i 

OH“ >iwi va^ 'Bfgj fijc’srfBR^Y. 

£[■*■ v£i^ 

w% NftOH OH" Oa(OH )2 OH” 

^ I NaOH "O Oa(OH)a I^'nAI vfj^ 

NaOH ta^tfw 'G Ca(OH )2 t%-^tts^ I 
Q, 212. Define and illustrate :— 

(a) salt. —H. S. 1970, '71 (Comp.) 

(b) acid salt, —H. S. 1962, 1966‘; '69 (OompO» ’70 

(c) basic salt, —H. S. 1963 (Comp.), *65, ’ 66 , '67, '69 (Comp.) 

(d) normal or neutral salt. 

[ *1^ •. (a) (b) (c) ^^*1,. 

(d) *rf^^ ^*11 ] 

Or 

What are salts ? How are they classified ? Give examples. 

9T5ic«f?r cisr^f^^t^ ^ ^ ?f'« 11 ^ 

Ana (a) ®Rr*l —cn ^ 

^?T SI^ 6 | ^«T I 

RtYSi 

OH** ^rlt^G ^t¥ ^VSR ^ I Na01«=tNa'*‘+ 

or} khso4^=»k*+hso4“ # hso4":?:h++so4“ 

NaOi, NH 401 Na 

irt^ G KH*. «rf%^tPr® i KHSO 4 , K 2 SO 4 i0 

H» 804 -^^ ^^9 H ’Wl ^9' 
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(b) ^«l— 

^ Tt5i c^ 5i^«i ^^'^■ 

^ w\f^ (^1 I ^rfPi^ wfta. 

3Fif^ I 

/ 

NaHS 04 vjj^fe ^t^“l HgSOA'^^ 

Na I W% ^-“ 

NaHS 04 :?:Na++HS 0-4 J HSO -4 :f H+ + 804 “ I C^H 
NaHGOs ( C*rtf%^t^ Na 2 HP 04 , NaH 2 p 04 ^Itf? 

5Rc®nT i ^t^«i NaHOOa-^fl 

Na 2 HP 04 'Q NaH 2 P 04 -il 

(H 3 PO 4 ) '« H n^tlNa <sff%’^f5f^ 1 

(c) ^1 >f3(® ^r 

»r^< cq^ 

Pb( 0 H) 3 -*-Pbf 0 flXN 03 ) I OuOOs, Ca(OH) 3 , ^#rf 

Vt^=*F e|^e| ef?!*! r 

«fr^ ^1 ^t?ii 

i^c9i H'*’ 'sit^R OH" ^r^'s 

HGl NaCl vii^N H2SO4 NaaB04 *rfw 

3 T^:«f?r 1 NaGl Na++Or j NaaBO* SNa^+SOa* • 

Q. 218* What are the different methods of preparing salts ?’ 
Give examples* 

t w tst^f^ ef*rt^t 1% ? ^twfi^'i] 

An». •(?«( at«f^ Prfnr «t*tt^f— 
sa 
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<rt^ Thn <2rf^TtPr® ^ i <£f*it^r3 « 

w ^1 ^ I 

Zn+H2S04=ZiiS04+Ha ; Sn+SHOl^SnOla + Hg I 

(ii) ’siTtft'B ^fen ^hrl~:rt^T ^K'T’Of^ <sr«tt^te ^<(1^ 

I 'sttfi^ V4.I I 

ZEO+ 2 H 01 =ZnOl 2 +H 20 ; NaOH+HNOg^NaNOs+HaO ; 
Al208+3H2S04«Ala(S04)3 + 3H20; OaO+OOa=Caa03 I 

(iii) fel ’^t ^—^ 'snU^® (^«n, 

HCl, HN08,HsS04)’#t«l^f%W(^’«n, HaS, H 2 OO 3 ) 

^ Ca 0 O 3 + 2H01 

^OaCla+HgO-l-COa j FeS + HaS04=FeS04 + H,S I 

’*«rrtf^t«?r ^ ' 8 nrr%^^ f^faRrhr @i^«i ^ i 

NaCl+H3S04=NaHS04+BCl I 

5R«i ^ I c^ c^s( c^m mi 

^ AgNOa+NaCl^AgOl 

(^ 8 (irNT)+NaNOs; Pb(N03)9+Na2S04 = Pb804 ()+ 
SNaKOs I Ba0l9+HaS04=BaS04 ( )+2HCl I 

(v) ^ ^ ^tn—orntt®'« 

2Fe+30l3=*2Fe0l3 ; Zn+Ola^ZnOla I 

(vi) <(t3^ ^s»f vii^ ^ 

4rhn tfff^tf^ ^fm— 

F4>4-OttS04«FeS04+CB i Zn+»AgN 03 «Za(N 03)9 + aAg | 

(▼ii) ^ f^laFSrl irhrl—Zn4-aNaOH«Zn(ONa)a 

( f^Cft) HaO 
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(viii) <r^twr*j 

cfpf ^ f^Rr® 

BaSO4+40=BaS + 4CO ; ZnS + 202 =ZnS 04 I 
Q. 214. Explain the following terms :— 

(a) Neutralisation. [ H. S< 1962 ; 1963 (Comp). 3 1965, '67 

(Comp); ’71 (Comp) ; *72 ] 

(b) Hydrolysis. [H. B. I960 (Comp.); *65 : *69 (Comp) , *71] 

[ ^4: (a) (b) ^t!sr^-f^c7f^«i 1 ] 

Ans. (a) ( neutralisation)—"Q 

3T^«i ^8 m ^ ^ 

^t?hl I 'Stn^lsT I HCl+NaOH 

=*NaC] + HaOl H+ 'flu's WtRl® 

^ 'srhit^T^ I OH" ^rt^R «ftc^ 

OH" sfgr 1 ?^ 1 '»rrt5^ ?f^Q 

Tt^*i H+ OH“ 'srt^sr I 

HaOl^H'^ + OH" I <Br% ^ 

f fttah® wrt^OT H+ RtK^ OH“ «rtirOT ^ 

H+ ^1 OH" Rf%R(^ 

5f11 ^ c^ 5fl \ 

HCl ^ H+H-Cr ; NaOH Na^+OH" j 
H*+Cr+Na++OH- :;^Na++Or+H20 
H*+OH--► HjO 

Rjtftm H+ vh^tn oH- utiR 
^ TOT «W*R m I 
(b) (hydrolysis »PP( 
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NaCN + HOH NaOH + HON 

(^31 > 

NagOOg 4- 2H.OH:^2NaOH + HaOOg 

(’SFt?r) (’spt'i ^rtt^) 

FeOlg + 3H.OH ^ Fe {OH )3 + 3HC1 

(’^*1 > 

CUSO 4 + 2 H.OH Cu (OH)s + H 2 SO 4 

( ^*1 ) 

NaCN, NaaCOa PeOls, 

CQSO 4 ^ I 

NaON '« NaaOOs-vfl^ ar^C«l 


NaON Na"^ + CN“ 
HgO ^ OH- + H+ 

NaOH HCN 


Na.OOa 2Na+ 4- 00,* 
2H2O 20 H' 4 - 2 H+ 

H +t 

2 NaOH H2CO3 

( ^ ^ 

^ 

NaON ^ NagOOg ^ ’Fm ^ 

0 H“ «f 5 r i?^«i -spr^- 

<f?i^ I 

FeOls >8 OuSO*-^^ Br% OT:«t ^ i 


FeOIs 5: Fe-^++ 4- 301’ 

SHaO % 30H- 4- 3H+ 

t'l' +1 

S^(0H)3 8H01 

(^arW) () 


OuSO* sFfc Ou 
2 HaO ^ 20 H 

H 

Oii(OH)a 


++ + 
+ 


SO 4 
2 H+ 

HaS04 ' 


>" 


('•raw) (t?^55) 
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( FeCls. CUSO4 ^ '« 

ism H'*’ 1 

NaOl, K 2 SO 4 ^tf? err JIW '^3r w\ssi ^ 

^ »if^ wm ^ jrI 

I NaCl?^Na‘^+Or I ^*1 'Q ’^‘1 
er^'i (^«n, ^rtrsitf^Kt^ 'siitfe^i^, CH3OOONH4), 
’5rt:^-f%?PTc«nr «rTtf%®'« ’#t«i ^c?[ 1 


Additional Questions with hints on answers 

CHAPTER XVIII 

1 . Explain and illastrate what yon understand by electrolysis. How would you 
determluQ the chemical eq|aivalent of copper electro'ohemioally ? 

[ Csloutta, I. So. ] 

[ Ana. 204 ^^^Ts a095(? «|Wt^ Cf<( 1 ] 

2. Explain the terms neutralisation and hydrolysis in terms of ionic theory. 

[ Ana. 2l4?It CiN | ] 

S. Aqueous solatioos of sodium carbonate [ H. B. 1967 (Comp.) ] and sodium 
cyanide are alkaline to litums whilst aqueous solutions of oopper sulphate 
and ferric chloride are acidic. Give reasons for this. 

I Of. H. B. 1963 (Oomp.)j 

[ Ana. 214 (b) sjcum C?«t I ] 

4. Explain what Is meant- by salt and show its relation to an acid and to a 
base. Mention the general methods fox preparing salts, 

[ Ans. 211, 212 .flT> 31B3(? fifCStm C*f«t I •] 

5, Explain, with ionic equations, neutralisation of sulphuric acid and hydros 
ohlorlo acid with sodium hydroxide and also with calcium hydroxide. Define 
oeatralisation from the stand-point of these equations. 

[a. 8. 1967 (Comp.)! 

[ Ana. NaOH « HOM? mm\ 
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N»OH « H*804nii^ ^tnsrafii 'JTCV S HaBO^' 

3 P± aE*+ 8 O 4 - I NaOH-il? aRt*l '^TflRBfsr : 3NaOH ^ 2Na* 

+aoH -1 

»f5Tr? c^rr? ; h+ >8 oh- ^ ^ 1 h* +oh” ^ 

2H,o I 4'<rc5rH+ OH- «rnR ^rir 1 

, Oa(OH). « HOM^ sm^ 5 

2H01 ^ 3H+ + aCl- ; Oa (OH), ^ Oa++ + 20H- 
2H’*’+2Cn-+Ca*++20H“ Ca+++2C1- + 2H,0 

cift^ f^f3F?ri I 2H++20Br aH,o 

Oa(OH), >8 H,SO*-<«iif ! 

H.SO* iii 2H+ + BO*- ; Oa(OH)a 5i 0a++ + 20H- 
2H++SO4-+0a+ ++2OH- ^ 0a+++BO4-+2H,O 
2H++20H-^ 2H,0 

H+ «rf^ ’spT^ 0 H"^!fi? ^ 9 nt'v^ nft’rrw ^?n i 


CHAPTER XIX 

Acidimetrf and Alkalimetry 

[ ] 

Q. 216. Define t (a) Standard aolntion, (b) Titration, 
(c) Indicator [H.S. 1971 (Oomp.)]. (d) Aeidlmetry and alkalimetry. 

[ »R ®1 f 5 |^ :-(e) «W*I W, (b) (o) (d) ’sfflftf® 

'a 

e 1 ] 

Ads. (a) -*« f^ff^ ^tTO?r art^ 

arfr^^ i w 53 isrt^ <?itferrs( 

^Ffwl 1000 C. c. "^ 1 , I 

ar^*t? (1000 c c.) 

I 7 ' ’ ' ' ' , I 
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(b) ar^«r^ >rT< 

artwi ^ ^ I 

(c) fi(c^»Nf-«r5rr«i c^t^t '6c«t^tiil 

^(mt^ ^ i cm 

f%c«m c^tJT ^ 

(end point) I ^1 ^ I 

»it<i^«r^: 'Q \ '<3 

(2f^f^^ ^**ni f^'®^ I f^jp(5Ttf%sr ^Jtft \ 

'sic^c^^ cm5it% '« ’Ftfr^r ^t?r » 

t^5tnrrtft=r 'srrtf^® toi ?c<?r ^ i 

'Q «mir fa^rt^ »prtf% c^ irhr i 

(d) ^f^Ps—'Brrtftc^^ mi 

«fnf^ c^ ^ ^tsrt ^ i 

«t^rr«i TO«iir *it3^ wtft® -sfnt^ 

^rl^ Profit «f«tt%^ m i 


Q 216. Define t (a) equivalent weight and gram-equivalent 
of an acid. [ H 8. 1961 (Comp.); 1967 ] 

(b) equivalent weight and gram-equivalent of a base* 

[ H. B. 1964 (Comp.); 1967 ] 

f 

(c) equivalent weight and gram-equivalent of a salt** 

[ »l^®1 : (a) ^JtftC'5^ 'Q ; (b) 

'Q i (c) ffi^CT^ 'e (Sft^-^TK^ I ] 

Ans. (a) ^ '^w:s{ ^ 

^Knn ^<iftM i> 


T5^t*N, 


_ ^rffnc^? ■giR 


li 
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HCl-‘il^ 36*5 I 98 HsSOa-^ 2 ’®t’f 

'srtc^ I ’^t’, 1 ^cs?tr«f5T 

49 '<3^OT H3S04-v« I H2S04-^^ 49 I 

TT ort HoSOa-^^ 'ewsr P8 . 

-HaSOA-^fi^ -—--— ■°- = 49 I 


»2rts[-'5»rj'K^— 

sTf^r 'Q^jf, 

^«1IK^ -- — -—-I 

'srrtf^c^^ -sFr^^Tfl^i 


98 ^ H2S04-‘il 2 ^ts( I 

1 £ft^ 49 H2S04-'fl I ‘Sf^- 


^«nfN^=49 ^ I 


■ H 2 S 04 -^^ <5m-^5iTtN'^’= 




gj? =49 ^ I 
2 

(b) ^‘lirc^'sr ^TK^^®t3r—^ ^tn'Q w^t 
^ ^9irK^ ^tf^ <2r“rf^^- ^ajitfl'^i i 




^eff^ 'S'Sr^ 




NaOH+HOl^NaOl+HaO, 40 ’St’f C5!tt%^-t?r 

36*5 ^ HOI I 

NaOH-4^ 40 I NaOH-^fi^ 

_ yaOfl"^ir "grr^ffw -40_ , 

W^'^(srrf^ ^ 
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Mg0+2HCl==MgCl2 + H20, 40 

^Z^2X 36'5 ^1 2 HCl-'il^ I ^m\s 

1 HCi ^5- Ti 20 MgO**^?r i 

MgO-4^ ^«lTt’^^^»t^=20 I 

'srt^ '®r;tPic®^ 

^ ^Ttt»n5 <2f*tf^^ ^ C*l^ 




5rt5r-'®rt*ff^^ '< 3 ^ 


I 


^s-srrf^^i 

2Na0H + H 2 S 04 =*Na 2 S 04 H- 2 H 20 , 2X40 ^ 

l^aOH 98 iSTf^ ^ 2 X'5rt3(-^^ts^ H 2 SO 4 I 

^ 5 gfs^ H 3 SO 4 <2f*ff5'5 NaOE 40 I 

NaOH-vfl^ <2Jtsif ^^ItN'^=40 ^p{ I 

Ca(OH) 2 +2HC1-- GaClg + 2H80, vs^ Ca(OH) 3 -S^ 

=c^Hl*:_^!'jn5:?llt?^.^==Zi-5l?=37 ai^i i 
'«i^i5rtf^'3i 2 

^ 

■ _ ^ 

^<F tjrtc<p 5Rc«f?i I 

106 NagCOg-^ 2X23 C^TtfeJtH 'si'lt^ I 

23 (^t^“l C>rtf«1ftCSf^ ^®\TtN¥^f?l = 23 ) C^ltf^t^r 

106-r 2 ^1 63 NaaCOg-^ I NaaOOg-vi}^ 


^rt“^^t^=53 I 

<5Jt^'QWC5T 

siV^ *irt3r-^5ijt5^ ^is\ \ 

^*Tt?r »lt5tC^T> (OUSO 4 , 6 H 20 )'*vU?[ (Sft^-^«ff^^ 'Q^ 249*5 ^aTn 
^.3^^ 63*5 ^ ^tc^ I -aitsi-^sirK'F 31*76 ^srt^ I 
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31-76 art’T 57^7 sn 124-75 aftJI OuSO*, BHjO-C® 

oa 5 

I CuSOa, BHaO-'il <sn^-^9irR^=12475 <St\^ I 

Q. 217. What do you understand by the following ? 

(a) normal solution, 

[ H. S. 1961 j *65 (Oomp ) ; *66, (Comp.) ) 

(b) molar solution, 

(g) normality of a solution. 

(d) molarity of a solutiont 

(e) ded-normal solution, 

(f) twice normal solution. 

[ ? (a) (b) (e) 

•tc 

(d) csrf^tffl^. (e) (f) 11 

Ans. (a) 5T^t«r ^ ^ 1000 c.c. 

c^tsr ar=?(«i 

^ ^ I rij^ N ^ i 

Na20O3-v!j^ «2frsr-^pfTtN^ 53 Sft^T I NaaCOs 

t N NaaOOs 53 (SJt?? NaaCOj '<11^ I 

N HCl 36-5 »srr^ HOI (HCl->il^ tSTI^-^siTls^ 36'5 

dJtJT) I 

(b) c^itsrt^ ^ ^1 1000 C.C. 

I NaaOOs-vij? <Sftsi-’«rf«ff^ 106 dflsj I C^rt^Tt^ 

cntftitti*! ^t^c5?]? io6 .srt^ ortf^KT^ ^T=5icjR^ ’^rfc^ i 

H01-Ji^ort®TNar^®l—36*5 <5fr^ HCl (aci¬ 
dic dftJr-^t^36*5 ^ ^sttc^ i 'Q 

^ ^rt^irl »nrt=T i HCl i 

(c) ^ iSTR- 

<rtc^ ^ .^1 5^c9t I jf^tn 



AOIDIICBTBY AND AIiKADiaiBIBT 


6 or 

s 

NaOH 40 NaOH I 

vi|?p I vfl^ H 2 S 04 -'fl^ 3RC*t 

98 isftsr H 2 SO 4 ("“ifH 2 <srN-ij9?TfN^) ’ittf^csT 5r^f^ 2 ,9*8 ^sriT 
H 2 SO 4 |g- 0*2 5rt>i-^9!TtN^) <<rtf%c®T ^^c«r< 

0*2 I 

(d) c*rt»rtfirf& Ti ^1—<3^ 1 ^^^ m:<\ ^ <srrs[-«(^^'N 

^ ^1 ^tsrl i f«i^ 

Na 2 C 03 106 »srf3( NaaOOg ^ JSRC«f^. 

53 -^tye ^1 0’5 iStt^--«l‘3,) NagOOg 

«rrf^c5f ar^c*r^ c«rr«itfif^ 0*51 

(e) i^«l-»il?Ffii^^^1 1000 C.C. C^^ 

^^*1 I C5l^1 ^ I HaS04-il^ 49 <srt^ h 

HaS04-^^ 1%^t^ ^C*! 4*9 ^ (^Tt'OT W*t 

HsS 04 C5R-5{ft5I ^ I 

(f) 1%^*l ^1 1000 e.c. t?^«l C¥t5f 

^ ar^«rc^ i c^r^ii ispR 

2N HCi-^?r 73 (^<t<^ 2 x<2ft3f- 

) HCl arfr^3 ^f%c5T f^9®i =r^^^«^ 2N ^ 1 

Q. 218* How would you prepare a deci-normal solution of 
sulphuric acid ? [ H. S. 1962 ; 1965 (Oomp.) ] 

Ans. <sim (^) ^tart^ »itsiPF^^ ’sotfi^ <w» 

^ 1 <2(^*1 c^tf^ »iWc^ ^f1 ^ 

^larN »il5^ srtait ^1 i 
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(i) '5rt9»rtfsr^ ^»rt(St?r«t«f^- 

’ft? HjSO* ’tt<rt^‘f55! 38 (N) I 1000 C.o. (|g) 

af^ ’tf? y cc. ’ft? H 2 SO* sflff 

IX36N=1000X ^ = 100xlN!f1 x=^'’=2-8 c.c. I 

3g 

500 c.e. 'Sftf 400 c c. 

' *rf^twr <sin 3 c e, ’ft? f^*tt^l 

^srff^ c*f'€^ ^ I 'ii^ f^^t^-jptr^ i^lPnrl 

^jg) wl \ 

(ii) C:5Ttf^irtT*f ^ m*\ «2r^f%-250 c.e. 

NaaCOs I NagCOs-'il^ 53 ’ffsf | 

2B0 c c NaaCO.s ^TfPTC^ ^ ^1 1 325 

.srt^r I 'S m Na^cOs 1 325.5ft^ 5Ti ^-r^t^tfl c^t^r 

^un< ^|5f I 250 C.c.-3pt^^ 

arff^ f^^rt^^rl 250 c,c ^1 

1*858 m^ TSTaaOOs ^flS^ 

=^ 1025 (N) 

•(iii) 6t^|»f3T—?T1C^ sTf^^TT 26 c-c. 

*ttf^ m 

i t^"ltJT ^ I 
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sr[t^?i1 Of «iii ^ I ?< c?tt®it% ^cf^r '®frtft^ oifi ^^1 

^m\ I ^fl?(l 


^T?(^OT f^<?r ^ ^ I 3(C^ 25 C.C. 1*025 (Igl NaaCOs, 

<fmw^ m '®rr*^fH^ ^taiH ^itPrs ^tcn 24 c.c. i 

^^Ht's, 24 Xars25X 1-025 j^| mtC^T x^W{9K.m ^tm I ' 


25 X 1*025.N 
24 


H2SO4:5^C“t^»ftS?F3rf3n=l‘067 ^^^ 


Q. 218. (a) A bottle contains sulphuric acid approximately 2rN 
in strength. Describe giTing experimental details how you will 
determine the exact strength. [ H. S. 1967 (Oomp.)} 

Ans. : 25 e-c. NagOOs-^^ «f^T«l 

I «[5r 218 «rwft^ m i 


Important principles in volumetric analysis 

[ ] 

[1] ’ft5®1 Tl "tf%5 ^ ^[tarl, 

fSi^-hr afRs 'e 5it3n f^lr^ i ^ sfWsi 

nt5®1 ^ ^ ^ I 

(a) »hs^ sitai 5^^tf^1& ?rtan—5% NaOH 

100 c.c. ITO*I 5 .<sm NaOH ^TtC^ I 1000 C c. (5 X 10)^ 

NaOH 1 TO«nr 3ri3n-^-^=i‘26 (n) i 


awt? XW a ^ 
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%W 


1 X i 3 ,0'5, ^ 0*04 

cf^ <2ff% W;tc^ i^tOT ^*rt^c3r 2 x 0‘5 x 

^sIT'K^, 0*04 X drt5[-^5TTt" # I 

«srfi5 f^Stor '®wiT=irtt1%# x 1 

>sm 1^»rtc^ '«^5T-rl5^t5r-^^^^^ 

[2] 1000 C.C. (N) 2?1OT «»ffi5lt«J = l 


.*. 1000 C.C. „ 

100 c.c. (N) » 


^1 

To 

^1 ^rfar 
10 


.'. 1000 c. c. (^12?^«lslOO cc. (N) I 
^1, 10 C.C. (Iq) s 1 e.c. (N)s(lOXi) c^s. N I 
/. 10 C.C. ^31*1 b(i0 X J c c. (N) I 


nr*fhl«r«tc^, V C.C. a!(N) vS^«|s(V Xa:) c.c. (N') 

(i) 10C.C. 4 (N) 2?^«1s(10x4) 5I1 40 cc. (N) ar^H I 
(ii) 20 C.C. *6(N) J?^<ls(20X 6) <i 10 c-o. (N) I 

(iii) 50 C.C. 1‘05(^) « (50 X1-05 X 5*25 c.c. (N) I 

(3] cm 1000 C.C. (N) <5r^c«i ’lft^rt«i«i 

1000 C.C. 

I 1 '«1 ^ 

1000 e.c. (N) cm *1000 C.C. (N) cm ^ ^mm 

m,Jl«e.(N) „ , , . * lo-c. (N) ^ „ 

"V Oi)0* {JSr} 9 m 9 * * V 0*0* (N) m m ny n 
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^fiTMirc^ «2t»rfir5 TOT I 

[4] *r^wi «ns^*rtc^, 

f^^-ni'>fN^j1 

.*. ^srt3i-^5frnc^ ^<(Tl=iT^f^f^xfii^t^-5i^«fjl I 

3jc<T ^sr\m i 

jyt^m !TO«l I 

iTO*f^ X ^T1 == X t^fet^- 

>In^ 1 I t^tRT '2f^"f 5ri c.c.-c®« <2f^t*r ^ I 

Sltld ^ ^srfTOfRT 

«r'«(?r Vi '« Si vsi^^ Va 

>6 >l1arl Sa 

ViXSi^VaXSa. 

Numerical Examples [ ^*ft^*l ] 

1. What are the weights of the dissolved substances in the 
following standard solutions ? [ 

««r5r ? ] 

(i) 250 c.c. of 2N caustic soda, (ii) 2000 c.c. of ^ sulphuric 


acid, (iii) 500 cc. of 1*25 sodium carbonate. 

Ans. (i) ^®^C*rt^fin^-^5m*^=40«smil 

.*. 1000 C.O. (N) C»rt^1 ;re*l NaOH-'ilf “40 

;, 1000 c.c. (2N)» V » » n =40X2 


/. 260 C.C. (2N) * 


40X2 

f- 

^ aodttxi 
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(ii) HaSOi*^^ 4f1^r-^5lTK^*=^49 I 

1000 C.C. (N) H 3 SO 4 HaSOA-'fl^ *ff^arr'^=49 

49x2 


2000 c 


•®* V 20 / « 


» » » 


20 

^ 4-9 .sn^ 1 

(iii) NaaCOa-^^ <2rt^-^n^=i53 ^ I 

500 e.c. r 25 ^^QjNa 2 C 08 «(500 X 1*26 X t\j) ^ 62-5 c. c. 

(N) NaaCOs 

1000 c. c. (N) NaaCOs-^^ *ff^5rt‘i = 63 iTt^, 

. _ ^ 1 .T^ _53.X62'5 

• • 62 5 c* c. (N} y 0 9 0 , 

luuu 

^ 3’3125 5m I 

2. What volume of decUnormal solution will contam 
(i) 0*64 g. of sodium carbonate, (ii) 3'6 of caustic potash ? 
[ (i) 0*64 iSftsi (ii) 3*6 5ff3[ 

ar^*r^ ^ ? ] 

Ans. (i) 53 NaaOOs (N) 1000 c.c.-C^, 

/N\ 

0 


5*3 , 
0-64 „ 


1000X0*64 


n »» 


5*3 


^ 120*75 C.C.-C 3 » 


(ii) ’l^tOT (KOH) 5m-^2Tj|\:?F=56 I 
56 5Jtq KOH <rfC^ (N) 1000 c.e. C5, 

•% 5 6 „ „ ,1 

,, /(**<(’ 1 6 ' >1 


II IS II If 

1000X3*6 


>1 t* M 


6*d 


^ 642*6 e.e. I 
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3 . (a) !Find the strength of the foilo'wing aolntioiiB la terms of 
normality, (b) What shall be the factor if the strength of the first 

N N N 

solution bo expressed as y, —, ? 

[ (a) artarl I (b) ^ 

5 lU 2U 

(i) 250 o.c. of a solution containing 2*5 g. of NaOH. [250 o.o. 
2*5 irt^ NaOH I ] 

(ii) 750 0.0. of a solution containing 60 g. of H2SO4. [753 0.0. 
60 ^ H2BO4 I ] 

(iii) 2*65 per cent N82COS solution. [ 2 ’ 65 

NagOOs I ] 

Ans. (i) 250 0.0. NaOH ^TtC^ 2'5 dttST, 


• ■ 


(iiJ 


.*. 1000 0 . 0 . , „ 2*5 X 4 10 dft^r I 

40 ^ NaOH 1000 o.c. 5 rt 3 f 1 =N 



= 0*25 NF 


750 0.0. HaS04 60 


1000 c.c. 


^ 80 


dft3r-^’im'^=49 «Sf1^ I 

49 H2SO4 1000 0.0. JY^TC®! ’Ttfwi 5 rt 3 I 1 = N 

.*. 80 „ , =|8N«r632 N 

(iii) 2*65 srtsd NaaOOs 

100 0.0. NagOOs NaaOOa 2*65 
1000 o.c. » » » * 26 ’ 5 < 2 (t>r 


33 
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NasOOg-oa^ «SJ1^.^Tt*N^«53 ^pl 
53 NaaCOg 1000 o.o. 5iti5l = N 

/. 26-5 5m NagOOs 1000 o.o. ^l3n 

«=?6;^N=0*5N 

53 

(b) (i) a?5?icm 3|t3i1—0*25 N >I13S1 <2f^t*r 

0*25 I J, t'is, 4s I 

5 10 20 

*25 X 5 ^1 1 25,*25X 10 ^1 2’5, ’25 X 20 ^1 5 I 

N N N 

.-. 0’25 Nsl'25-as2’5 ~s5 ^ 

5 10 20 

4. 25 C.O. of (~f HOI nenbraliae 20 o.o. of a solubion of 

NlO/ 

Na 003 . the stroDgiih of NagOOs solution (i) in toEms of 

normality, (ii) in grams per litre. 

[ 25 0.0. HCl 1S^<{ 20 0.0. NaaOOs TO I 

(i) ^ (ii) «rf^ 5m NagCOs ^riri 

I ] 

Ane. 20 o.o, NagOOs ^^^*1*25 o.o. |^| HGl I 

NagOOs X ^is[, 20Xaj=25X Viy N. 

®=t5(^)=l'25(^)-0'126 (N), 

.’. ^aii=0-126 (N), Wtw 5m %m 

«0*125X 53=6*625 5rtJH 

5*. 95 ml, of 1'12 ^ sodium hydroxide require 24*0 ml. of a 
iiirigtioti "<ME iul|dinrio aoid for oompleto neulraUeatiou. Oaloulate 
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th« sfcreogth of the &Qid in terms of normality and grams per litre. 
[1 ml. may be taken as equal to 1 c.o.; at wt. of B=32J 

[H. S. Final, 196i] 

Am. 24'0 ml. H.SO^ 8^1=25 ml. 112 ~ N»OH 


HgSOi X 24Xiie=a5xri2 ^ 

__25 X 1 12 N .j .ice N _A*i 1 ceikT 

/. 5rtarl=0‘ll66N c 2 ff^ f|»rtc^ 'qsr 


=0'1166X49 = 5-7134 ^ I 


6 . 39 ml. of a* solution of sulphuric acid neutralise 25 mi. of a 
eolation of sodium caroonate containing 6*0 g. of the anhydrous 
substance per litre. Calculate the strength of the acid in terms 
of normality and grams per litre. [H. S. 1861 (Oomp.)] 

[ 6*0 drr^ 

25 ml. c^t^r 3o mi. 

I ] 

-(2X23 + 12 + 3X16)^2«63 ^ I 


(N) I 

30 ml. H 3 SO 4 Jy^«|a25 ml. /g (N) NasOO^ I 

srt^i X 


30X®'s25X|fg N 


• • 


« .• 


25X6 _A»,”ioo Iff 

-0'094S X i9»4’6ao7 am I 
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7. How many o o. of a deoi-normal solution of KOH would be 

N 

required to neutralise 20 o.o. of — HGl ? 

2 

[ 20 0 . 0 , ^ HOI o.e. KOH 

Ans. 20 0 . 0 . HCl^?f«|s( 20 xJ) ^ 10 c.c. (N) HCl I 

KOH V 0 . 0 . 

V 0 . 0 . KOH ;?^«ls(vx ttV) 0 . 0 . (N) KOH aR«l, 

.*. (VX o.c. (N) KOH Iff^^lelO e.o. (N) HOl aR«l t 

vxtVxi=ioxi, v=ioo, ^^fe^«rt^==iooc.c. 

8 . X'3456 g. of Na 2 G 03 are dissolved in water and the volume 
of the solution made upto 250 o.o. 25 o.e. of this solution ezaotly 
neutralise 24*85 o.o. of a solution of H 2 SO 4 . Caloulate the 
normality of (a) Na 2 G 03 solution and (b) HaS 04 solution. 

[Gal. I. So. 1952 j. Gal. P. U. 1963] 

[1'3456 dltsT NagGOa 2'50 0 . 0 . 

^1 USR'fir 25 0.0. HiBO* 24'85 0.0. aprfi'® I 

(a) NasOOa « (b) HaSO* a«(C«r?[ >rtan 1^45 ’Rf I J ’ 

Am. (a) 250 o.o. Na*OOs Na*aOs '=rt!:^=l'3466 

1000 0 . 0 . , . . » =(r3466 X 4)5rft 

(b) H 98 O 4 ^ a (N) 

94’85 0 . 0 . £c (N) H 28 O 4 isr^«| = 25 o.o. 0*10166 (N) NasOOs 

/. 24*85Xa;(N)=25X0*10155 (N) 
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9. Calealate the volnme of deci-normal sulphurio acid required 

to neutralise 500 c.c. of a solution containing 2‘5 g. of caustic soda 
per litre. (At. wt. of Na=23) [ H. IS. 1960 ] 

[ 2*5 <2rt^ I 

500 C.C. H2SO4 ? ] 

Ans 5frtN^=23 +16 +1 = 40 I m 

2'5 c^1^1 I 

/. 5ltar1=«^ iisr)«0*0625 (N) 

40 

V C.C. 

V c.c. I^gj H2SO4 = 500 e.c. 0-0625 (N) CTW S’!”! 

•'• Vx(^jj^=500X0T625(N) 

.-. V=(500X0-0625X10)-312-5 .-. 'S[t?[^^=312-5 c.c. 

10. 0'126 g. of anhydrous sodium carbonate was dissolved in 
water and it was found that 24*8 c.c. of a solution of sulphuric acid 
were required to neutralise it exactly. Calculate the normality of 
the acid, and the weight of sulphuric acid present in one litre* 

[Calcutta P. U. 1962 ] 

[ 0*125 »£[t3i w:n 

24'8 C.C. I «(1% liftcai 

3r«IC*f^ ^3(1 I ] 

Ans. NaaCOa-'il^ ^ '^1T^ HgSO^-^^ 

49 I %h:5i to f 

53 ^fsi TOi:Jf^s49 dTt^r ^rtf^, 

0*125 tsm 0*1155 ^ 

o3 
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ei8 


94*8 c.e., NagCOs-C^ 24'8 c.c. 


HsSOa 01165 <srt3r HaS04 I 

24*8 C.C. H*S04 ^«1 H 2 SO 4 'srfCT^ 01155 »SfT5[ I 


• ■ 


1000 C.C. » 


01155 X 1000 
24-tf 


=4’66 5lt3r ^ 


^1«^“0’095 N } 

«rf^ HsS 04 '®rrc^=o*095 x 49 — 4 * 55 1 


11 . 20 c.c. of — H 2 SO 4 , 30 c.e. of HCl, and 40 c. c. of 
10 5 

N 

2 HNO 3 solutions are mixed together. What is the normality 
of the acid mixture ? H 2 SO 4 v£i^ 20 c.e., ^ HOl-4^ 30 c.c. 

1 1 II ft 

^ HNOs'il^ 40 C.C. ?] 


Aos. f^far® 'srr!I^H*=(20 + 304-40)=90 c.c. 

20 C.C. ^ HaS 04 ^1 2 c.c. (N) HsS 04 J 

30 C.C. HCl 3?^“I=(30X J) 6 c.e. (N) HCl I 

40 c.c. ^ HNO 3 s(40 X 2 ) ^1 20 c.c. (N) HNO 3 I 

’=rrt%^ fta[«»»(^+ 6 + 20 ) ^ 28c.c. (N) 

[ ^t^«i i e. c. 

c^t^r 1 c.c.-^‘?r i 'sritfnm 

sfW5 c^t’f 1 ] 

x (N) 

90 C,C. m (K) ’BJJtPl® s28 c c. (N) ^Ttf^’5 
0OXi»(N)»98x(N), ir«|®«0*3ni. 

, ^ar«0'3iii (N) 
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12. 26 C.C. of a 0*08 N sodiam hydroxide geb mixed with 20 c.c. 
of a 0*09 N sodium carbonate solnbion What is the normality of 
the resulting alkali solution ? 

80 c.c< of this mixed alkali neutralise 5l) c.c. of a sulphuric acid 
solution. Calculate the strength (in normality) of the acid. 

[ H. S. 1902 1 

[ 0*08 N 25 C.C.- 0*09 N 

2 ) C.C i 

so c.c. 

50 c.e!-C<5r I ? ] 

« 

Ana ^5rhn5=T=25+20=45 c.c. 

25 C.C. O'Oi (N) NaOH c.c. (N) NaOH 

e2 c.e. (N.) NaOH I 


20 c.e. 0-09 (N1 NagCOs «(20 X *09) c.c. (N) NaaCO;, 

=1*8 c.c. (N) Na 2 CI 03 I 
f^ssrisO + l'S) ^1 3*8 e.c. N I 

^fr!l 5itaj1 X (N) ^^C3T, 

45 c.c. X (N) i?«(«l = 3*8 C.C. (N) I 

.*. 45 X® (N)=3-8XN 


a;«^’®«00844, 

45 


^=0*0844 N 


30 C.C. 0*0844 N ’fNt ar?i*|s50 c.c. ^ 

mm X (N) 

30x*0844N = 50Xa!(N) 

*30 X *0844 


X — 


50 


=0*05064, 


H 9 SO 4 irW»0*05064 N. 
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13. 60 ml. (K) H 2 EO 4 solution are poured into 60 ml. of 

"NT 

—Q NaOH solution* Is the resulting solution acid or alkaline ? 

M 

Calculate its strength in normality. [ H. S. 1963 ] 

JsO ml. NaOH 50 ml. (N) H. 2 SO 4 I 

f Ttan I ] 

Ana. 50 ml. NaOH=(50x4) ^ 25 ml. (N) NaOH 


25 ml. (N) NaOH-'il^ 50 ml. (N) H 2 SO 4 C^ltn 
1 NaOH v£3^*n HfiS 04 -vi!^ i 

*I>rt5r l 25 ml. (N) NaOH 

= 36 ml. (N) H 9 SO 4 . 

I?^«| '«ltl^=(50--25)^ 25 ml. (N) H 2 SO 4 I 

^tH^^=50+50=100 ml. , 


X (N) 

100Xa!(N)=26XN 

a;=7%%—0’25 i »ll‘5l~0-25N. 

14. 0‘63 g. of sodium carbonate is added to 100 ml of a 

solution of sulphuric acid of strength N/lO (f=l 26). Is the resulting 
solution acid or alkali ? 

Calculate the volume of an acid or an alkali ( as the case may be) 
of strength 076 N /10 rc<iuired to neutralise the resulting solution. 

L H. S. J 

Ans. 100 ml. 1-26 ?, H,SO*={100 X1-95 X t’j) 


12'6 ml. (N) HjSO* I 
N»,CO,+HsBO4-=NasSO*+HsO+0O» 
2X113 3X19 
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53 ^ NaaC03B49 ^ H 2 SO 4 

slOOO ml. (N) H 2 SO 4 

( 1000 ml. (N) H 2 SO 4 49 (STt^ H 2 SO 4 I ) 

0*53 NaaCOaSalO ml. (N) H 2 SO 4 I 12-5 ml (N) HaS 04 
^ *fR3rf‘i 1 

s(19-5-10) ^1 2'5 ml. (N) H 2 SO 4 
aR«i I 

2*5 X V X 0'75 ^ ^«i, vi 

^1 9’5 N=VX0*075N. 


.*. V- ~--= 33-3 

0-075 

^t5';5^=33*3 ml. 


15. One gram of sodium hydroxide was dissolved in 50 c. c. of 

normal hydrochloric acid solution. How many c. c. of normal solution 

of sodium hydroxide will be needed to make the solution neutral ? 

[ Calcutta, P. U. 1961 ] 

[60 e e. 'siltPi® ^*1 'fl’F att^I C’i'rf^l^ 

5f^ ^ I > 9 ^ tftnft's ’pf^r^ «ra c»rrt®trt3( 

iTO'Rf e.c. 5rt%9 ? ] 

Ans. 60 C.C. ^=50 1 NaOH :?fl^ 

.-. 1000 cj!. „ ^ 20 isfm KaOH '^, 

/. NaOH-<9? «f® ’[tail fg ^ 0-6N 
>9«t5r, 60 c c. 0‘6N NaOH a(50 x 0’6) * 


?|1 26 0^. (N) NaOH 3R*I 
»26 O.C. (N) HOI W 
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50 C.C. (N) HCl W 25 c.c. (N) HOI ar^«l 

.'. «Rp(l Wff»l^=(50—25) 25 C.C. (N) H01^«l 

25 c c. (N) NaOH 1 «tTt^ 

fe<!r ^9^=95 C.C. I 

16. A Bolntion of 0*53 g. of sodinra carbonate in 250 ml. of 

N 

water is added to 1500 c c. of H 2 SO 4 solution for partial 

neutralisation of the acid. Calculate normality of the remaining 
acid solution. [Calcutta, P. IT. 1964 j 

Abb. 250 ml. NagOO^ 0*53 dm, 

1000 ml. 3Rr«l NagOO^ (0">3 X 4) dTlsf, 

.•. NajCOj ?iit«ra3rtan=®-^-^*=0-04N 

53 

250 ml. 0‘04N NasOO^ (250X0*04) 

^ 10 ml. IN) NagOOa 
slO ml. (N) HaS 04 

1500 ml. ^ HaS 04 Ws*C1500XtV) 

^ 150 ml. (N) H 2 SO 4 

^tf^®=(150-10)=*140 ml. HaS 04 I CUt^ 
^im^«1500 + 250«^l750 ml. I 

srtad * ® X1750—140 X IN 

’«• *-]^N= 0 - 08 N 

17. Ton are giyen 10 c* c. of 0*25 ^ solution of an acid. How 

N 

Weald yen fedoee its strength to exact ? 
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[0'26 ^ 5r(3rl^ 10 C.C. c^t^itc^p » 

^itail »!tS^ jQQ ? 1 

Ana. 10 C.C. 0'25 ^ ^^«|s(l0X0‘25) c.c.^ 

5e2‘5c.c.j^ 

s25c.c. 

10 C.C. (25 - 10) ^1 16 c.e. I 

« 

• N 

38. 12*5 c. c. of a solution of HsS 04 neutralise 10 c. c. of a 

solution of NagOO 3 . How much water must be added to one 
litre of the latter in order to make it exactly deci-normal ? 

[ ^sS 04 10 c.e. NagCO} 

I NagOOs >[tan 

Ads. 10 C.C NagCOs i?^qsl2*5 c.c. ^ HgS 04 

S12-5 c.c.j^ NagOOs 

10 c. c. NagOOs ^ NagOOs ^tC^, 12-5 c. c. ^ 

NagOOs ^ NagOOs f 10 cjj. NagCOa 

(12*5-10)^12‘6c.c. 12*5 e/s. ar^C*f^ 

10 c,c. NagOOs W«l m 2*5 e4J. 

••. 1000 C.C. , * « t • (9*5X100)^ 250 c,c. 
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N 

19 . If 26 ml. of NaaCO 3 solution (£=r 05 ) are neutralised 

by 19*5 ml. of a solution of sulphuric acid, calculate the strength 
of the acid in terms of normality and grams per litre. Calculate 
the volume of the acid to be diluted to one litre to make it exactly 
deci-normal. [ H. S. 1964 (Oomp.) ] 

[19'5 ml. HjSO* ^1 «6 ml. ^ NaaOOa (f=r 06 ) 

^ I Sftw '.[Itft '5 ’Ttan 

’RI vsl ^ m 


Am. 19'6XS-=25xr05 jg, 

S=.^TtRt«? atari (cf«t I) 

^^«f^irt3l1=0*l346 N, «rf^ i5rt3I SIS^^I 

'(ri346 X 49= 6‘ 5964 iSft^ I 'sm ^^1 V ml. 


1 (1000 ml.) ^ 6=^ ^ I 


Vx 1*346 ^=1000 


742*94 ml. fWl 1000 ml. 


^ ^ ^ I 

30. 10 g. of soda crystals (NaaCOs, lOHaO) are re<iuircd to 
tieutmlii^ 60 e. o. of a sample of HCl solution. How many c. c. 
of this acid must be diluted and made up to one litre so that we may 
gat a normal solution of HQl ? 



AOIDIMBTBY AND ALKALIMBTBT 


535 


[ 10 C^ltSl C^®rt*I (NaaCOg, IOH 3 O) HCl 50 c.c. 
I C.C. 

Abb. Na^COg. 10H20+2H01=2NaCl+C02 + llH20 
106+180 2X36*5 

286 m ^ 2 X 36*5 ^ HOI I 

2X36*5 (Sm Hais2 X1000 c.c. (N) HCl mH I 


286 W 2000 e.c. (N) HGl 

2000 X10 


10 


99 


286 


^ 60*93 e e. 


(N) HOI \ 

'»I®r^5rtJ5N 50 C.C. HCl ar^(«l = 69*93 c.c. (N)HOl 

50Xa; (N)=69*93XN, (mtC^ ®(N) HOI ^11311 I 
.*. ®== 1*3986. 


^tT'n wtft® ar^«r^ 50exs. c>rr®1 c^t»i 

5rt3[1 -1*3986 (N) I sfCJT ^^1 vii| V c.c. sT^t 

«rrJr®iT sf^rc^nr ^1^1 i 

vx r3986(N)=1000Xl(N). .*. V=;:^^=715. 

X d9od 

.', «rtll^=715 c.e. 


N 

21. To 10 c.e. of r 7 :H 2 S 04 solution are added 10 c. c. of 

10 

2^ Kb>OH solution, then 5 c.c. of ~ HCl solution and finally 20 c.o. 

of ~ KOH solution. State whether the resulting solution-is aoidio;*. 
6 • ' 

alkaline or neutral. If not neutral, calculate its normality. 
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[10 Ci8. ^HsSO* W*! 10 c«. ^NaOH 

1 V 

i 5 «e-c. ^'HCl C*fC^ 20 e.c. KOH 3?^«l 

2 5 

iRntH ^ I ^ ^ '2P*t5r ^ I 

■0»t3r ^ ? ] 

Adb. 10 e.e. ^H2804 WalOx^ ^1 1 c.e. N:55jc| j 
5 c. e. ~ HCl = 5 X1 5^1 a*5 c.c. N ^*1 j 

^t^5T=(lO + 6) ^ 15 C.C. 

ss(l + 2*5) ^ 3*5 c.e. N I 

10 c^ ^NaOH ;ff^*l«(l0xi) 0 5 c.c. N 

^0 C.C. SkOH 3^«I = (20 X g) ^1 4 e.c. N ’I'T^ W, 

:. ’pn c?itt ^t?i;$^=(io+20) C.C. ^130 c.c. 

s(0’5 + 4) ^ 4‘5 e.c. N Jg^«| I 

'aTt?r5csr?f st1—^?[1 ^T<c^\ 

fer c^ti> «rtT3i{*=(10 + 10 + 5 + 20) ^1 45 e.e. I 
a»«t5T, 3*5 C4i. N 3*5 c.c. 

45 C.C. mz^ ’Pt^3^^«l^^sr(4'5-3*5)^ lc.c. N’spt^TO^nr 

^ I «rrft^r I ^'(N) 


45Xa!(N)=lxN 

';. ^n3n«0‘C22 n. 


a;« ^*0*022 
45 


, 32* 25 e4}, 4if NaQ9 solation exactly neaatraUBe 22‘5 c c of 
;» Bolati^ (ecmtaia^ 1*4175 g. in 250 c.o.) ot a dibaeio acid* the 

^ which ifl 136; and 10 c.c. of the same NaOH 
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solution also exactly neutralise 8 c. c. of a solution of H3SO4. 
Calculate the strength of the H2SO4 solution. (Calcutta. I. Sc.) 

[ NaOH 25 c c. 22*5 c.c. 

I ft-'*Ft?r’S[ 128 250 cc. 

1*4175 m «rrc^ I ^ NaOH 

10 C.C. 8 c c. I 

'sritt^ ^ f ] 

Adb. 'siTt^OT '€^J1=126 I 

^qm^^=126-f 2 = 63 I 
.*. 1000 c.c. (N) 63 

250 c.c. ^ 1*4175 .STt^f, 

.'. 1000 c.c. „ „ „ „ „ (1*4175X4) 

5*67 I 

^t3ii=5^=o 09 (n) 

no 

25 C.C. NaOH JY^‘laH22*5 c.c. 

/, 10 c.c. NaOH B ^ 9 c.c. 

25 

I 

10 C.C. NaOH c.c. H2SO4 I 

.*. 8 O.C. H2SO4 s9 c.c. 0*09 (N) 'siJtffl® TO | 

H2SO4 TO*f^ (N) 

8Xa!(N)=9X0*09N^1 a;=-^_^=0*1012 

8 

.*. HjSOa 3il3n=0*1012 (N). 

28. 10 g. of sodium hydroxide containing 95% of pure NaOH 
are dissolved in water and £the volume made upto 200 c.c* 50 
c. c* of 1*5 (N) HOI are mixed with the above sdations and then 
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the whole is dilated to 500 c c. Oabalate the acidity or alkalinity 
of the resutling mixture in terms of normality. [ North Bengal, 
P. U. 1963] 

[96% NaOH-'il^ 10 ^ 

300 C.C. I 50 c.c. 1*6 (N) HOI 

CSft^ ^TtYSST Wm 600 c c. I ^ 

5n ’Ptfru ? ] 

Ans. leo NaOH-^ NaOH 96 <5fR, 

.-. 10 „ „ ». 9*5 <sm I 

200 e.c. NaOH-vH^ **ff^t‘l = 9‘6 «SJH 

1000 c^. „ „ „ ., =(9*6X6) ?[147*5 .sm» 

.-. NaOH 5rt3!l«=^= ri875 (N) 

40 

200 C.C. 1*1875 (N) NaOH :?^‘l»(200x 1*1875) 

^ 237*4 C.C. (N) NaOH I 
50 c.e. 1*5 (N) HCl ^^“l5a[50 X 1*5) ^1 76 e.c. (N) HOI 
*75 C.C. (N) NaOH 
*f^rt5r®w (2f-fR^ I) 

33(237*—76) ^1 162*5 c.c. (N) NaOH \ 

I ^ a; (N) 

600 cc. a; (N) 162*6 c c. (N) 

.*. 500X^;«16a 5 =^1 0*325 (N) 

600 

^rt3ri=0*826 (n) 

24. 26, C.C. of 1*6 (N) NaOH eolation were added to 100 o.c. 
of a solotion of HOI. For complete neutralisation the solution required 
40 CMS. of 0^08 (N) Na^OOs solution. Oalcalate the normality of the 
aeid sohxtioii and number of grams of HOI per litre in the solution. 
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[ 100 C.C. 25 c.e. 1‘5 (N) NaOH 

I m! vat at<c«l 40 C.c. 0'08 (N) NaiCOj 

«n:?it8R I HCi v mU 

<2rr*i HCl 'srtc^ ? ] 

Ans. 25c.c. r5(N)NaOH :^2l<|s(23X I’S) ^ 37’5c.c (N) 

40 C.C. ‘08 CN) Na^COs I?^‘1a5(40x*08) ^ 3‘2 e.c. (N) 

.*. 3r^«l=(37 5+3*2) SE 407 e.c. (N) I 

100 C.C. HOI :g'^«!=4'j'7 c.c. (N) W 
HCl «rtari x (N) 

, • 40*7 

100xx(N) = 407XN, .'. x=^=-0-407. 

.*. ^It3|1 = 0*407 N 1000 c,oJ.^ 

HOl-^^ ^5 ijK^==0'407x36*5 

*=14'85r)5 I 

25, 100 g. of hydrochloric acid solufcion of sp. gr. 1‘17 contain 

33*4 g. of HCl. How many litres of the acid solution of this 
strength would be required to neutralise 5 litres of a solution of 
caustic soda containing 0*042 g. of NaOH per c.c. ? 

[ 1*17 100 *5fN 33*4 

(5rt31 HOI I C.C.?:^ 0*042 dltsr ~<Flt<P cm^l 'srTC^, 
c^t^l 5 

? ] 

Ana. 1 C.C. NaOH 0*042 NaOH, 

„ „ , 0*042X5000 511 210 fiTN NaOH. 

NaOH+HCl=Na01+H,O. 

40 S6*5 


34 
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40 att3( N»OH amft's TOI 36'6 HOI 
210 4m , . , - 191-626 4m HOI 

40 

33-4 HOI 100 HOI 
191*625 , „ ^ 5737 ^ I 

HOiawm —=^^tJ=i90c.c. 

117 

=0*49 I 

26. 2*5 g. of pure calcinm carbonate were found to require 

25 C.G. of dilute HGl for complete neutralisation. What was the 
normality of this acid ? 

[ 2*6 >211^ m 5n;H0i-4^ 

'25 c.c. I HOl-vfl^ ? ] 

Ans. aaCO 3 + 2H0l = 0aCla+H,O + 0O2 
100 (Srt^l 2 X 36*5 <Sft5( 44 

36*5 <srrsi HOI 1000 e.e. (N) HCl 
A 2X36*5 „ „ „ 2X1000 C.C. (N) „ 

2X 36*5 H01s2 X 100'‘ c.c* (N) HOI 

100 iSJt^ OaCOg = 2 X lOoO c.c. (N)HOl 

:. 2-6 4m CaOOa » — - Tl 50 o.o. (N) HCl m*l I 

lOi# 

5T\HC1-^^ 25 e. c. fil'TsR 2*5 iSTt^ CaOOa, 

25 c.c. 9t\H01 1 ^«|b 60 cc (N) HCl W 
BOl-41^ Tm x(N) 

25Xx(N)s60xN, ^ x«=ig*2. 

ai^HOl-^^ Ht3l1«2N* 

27. 20c 43. of a solution of HCl liberate 56 o.c. of carbon 
T. P« when treated with excess of pure OaCOs* 
<kki^te m nomalitj of the acid. 
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[ HCl 20 (j.e. 

66 e.c., I '50t%'8^ 3llBrl ] 

Alls. 2i[*N 44 5rr3rOOfi3B2X36-6 5ft^H01 

,*. «£J?ri«t 22*4 OO3 S2 X 36*5 <2ft5r HOI 

e2xl000 c.c.(N) HCl I 

56 C.C. OO2 s?ii|555^S 5 C.C. (N) HOI 

2240U 

.*. 20 C.C. 51^ HOI = 6 C C (N) HOI. 

.*. 20 Xx(N)=5 XN, C^^1C5T X N)=5tl^HCl-il^ ?tarl, 

.'. x=dr/^=0‘25. 5l^H01-^^ 5rt3{1 = 0‘25 N. 

28, 10 C.C. of (N) NagOOa were required to neutralise 20 c.o. 

of a solution of H2SO4. What volume of hydrogen would be 
obtained at N. T. P. by the action of 100 c.c. of this acid solution 
on zinc. [Cal. 1. Sc. 1959] 

[20 c.c. 10 c.c (N)Na2003 

<?^«| «rC5tWiT I 1000 C.C. 

mn ^ ? ] 

Ans. H2SO4 x(N) 

x(N)x20«10XN ^1 x=^=0‘5 
/. HaS04 ¥^1I1«0'5 N 
Zn+H 2 SO4 = ZnS04+H2 

98 22*4 Pr^t^ ( ) 

98 H8S04«1000 C.C. 2N H2SO4 

5|rh[e|, 98 5rtsi==2 X49 2 X H2S04-‘«^ I 

;. 1000 C.C. 2N H2S04a22’4 Pl^PT H* 

aoo O.C. 0'6N sri o-se tJiim Hj, 
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29. 0*382 g. of an acid neutralise 18’2co. of 0*126(N) NaOH 
Solution* Vi''bat is the equivalent weight of the acid ? 

[ < ‘3-2 0'126 (N) 18‘3 c.c. NaOH W 

Ans. 18*2 c e. • *126 (N) NaOH 

s(lti-2 X 0*126) cc. (N) NaOH 
35 2 293 C.C. (N)NaOHJ?^'i 


1000 cc. (N) NaOH NaOH 4'^ ^TTsf, 

40X2*2 >3 

. * 2 293 c.c. MS » M 


loOU 




0 09172 SftSi r 


0*09172 *srt^ NaOH 0*382 

/. 40. iSU NaOH (NaOH-^^ 


0 ^ *382 V 40 _ 166*59 I 

0*u9iV2 

/. = 166*59. 


30. An aqueous solution of 0*315 gms. of a dibasic acid 
requires 41*7 ml. of 1*2 N/10 caustic soda solution for complete 
neutralisation. Determine the molecular weight of the acid, 

[ 0*315 

l*2N/10 Jff^U'r?[41*7 ml. I 

'€^^1 I ] [ H. S. 1971 (Comp.) 1 

Ana 41*7 ml 1*2 C^-\m 

•=(4. *7 X 1 2 X tV) ml N cqt'®! 

** 5 ml. N C^t^l If<q 

/. 5 ml. N 4®^ C*!ts1 Iffq - 0*315 ^tfST 


V,, .-♦'■r 


1000 ml. N Csit^l anqi 


0*315 X inno 


^1 63 dTN 


5 
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/. ^5n'K^^t^=83, «rt*rR^ '«iR=63x2«ia6 


31. ti‘25 g. of an acid are dissolved in water and the eolation 

N 

diluted to 250 c c 25 c.c. of this solution require 40 c c- of 1*25 

alkali for neutralisation. Calculate the equivalent weight of the 
acid. If its molecular weight be 90, find its basicitj. 


[ 2*25 ^ 250 c.c. 

I . 25 c 1*25 ^ 

sft3rt^ 40 C.C. I ^ ? 

'Q^sr 90 ] 

Ana. 25 c.c. 2R«|s40 c.c. 1*25 


sb(40x1‘25x-^5) 5^1 5 cc. ‘N) I 

.*. 25 X x(N) * 5 X N, ® N) = I 

.*. x=,*V=0'2N. 

"SiTtf^CtS^r E 

1000 C.C. ' N) «rtc^ E 

/. 1000 C.C. 0*2N , „ ,, (EXO'2 iSrrsTWrf^^, 

Vf% 250 C.C. 0*2N '®ITtf»t^ 2 25 

1000 C.C. 0*2N (3*25 X4) 9 ^Jt’l I 


^^t*, EX0 2-9, ^1, E=^.^*=45 I 

<£ft5|-'^^tNT 45 


N 


32. 0*11 g. of magnesium was treated with 50 c.o. ^ sulphurio 
acid till the metal dissolved completely* The *'resulting solution 
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m 

required 16 o. c. of N caustic soda solution for neutralisation* 
What is the equivalent weight of magnesium ? 

[ 50 o.e. ^ H 2 SO 4 0*11 ^^1 

I 16 C.C. (N) I 

Ans. 50 c.c. 2 H 2 SO 4 ;?^<|s(50x4) ^1 25 c.c. N H 2 SO 4 I 

^ C?I ^ 

= 16 c. c. N c*it^ a?^«l=16 C.C. N H 2 SO 4 ^*1 I 

.*. ^rrt^fCJTftYt^ srifn^itc^ 

=(26-“16) ^1 9 C.C. NHaS04 I 
9 C.C. N H 2 SO 4 !?^*i=o*ii 

.*. 1000 c.c. N HaS 04 12*2 

9 

1000 c.e. N HaS 04 1 'sOt^T® I 

12 * 2 . 

33. A small quantity of calcium carbonate was completely 
dissolved by 625 ml. of N/10 HOI. After the reaction there 
was no excess of the acid. Calcium chloride was then converted 
into calcium sulphate. Calculate the total quantity of Plaster 
of Paris that may be obtained from it. Give the weight of OaOla 
also. What happens when Plaster of Paris is mixed with a small 
quantity of water and left for a few minutes ? Give equation. 

[ H. S. 1966 ] 

Ane. 1000 ml. N HCl^OaGOs**^^ «5rt«r"^3irK^=50 dftif 

CaCO3 = 20 5rmCa 

.\ 1 ml. N/10 HCl® 0*002 m Ca 

525 ml. N/10 H01*= 526 X 0*002«r05 m Ca I 
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?rt^ ^ ®rjtROT 20aS04, HgO ^ 

>^^=2(40+32 + 64)+18==290 ^ I 290 ?rt^ 

'srti:^ so isrtsi Oa i 
80 mu Oa ^srtci 290 ^ 

.", X’05 5Jt^ Ga ^ 3*806 ^ ‘Utftc*! i 

oo *" 

.'. ’^5rr«i=3*806 ^ I 

'srtTt^, 40 (Sft^r Ca ill ^ OaOlg 

/, 1*05 5f1^ Ca ^ 2-914 OaOla C%^f, 

40 

.*. GaClg-^^ *lf^t®l = 2’914 I 

CM^'n : 2655 {'n '2fC?rt«r?f Cf^ I 

84. 1*48 g. of a mixtare of sodium carbonate and bicarbonate 

were dissolved in water and the volame made upto 250 e.o. 25 c.e. of 
this solution neutralised 20 85 c. c, of 012 (N) H2SO4 solution. 
Find the percentage composition of the mixture. [ Calcutta. I. Sc. } 

[ i'48 m'H 

250 c.c- I 0*12 N 

20’86 O.C vfil 25 C.C. «WaR I 

'6 I ] 

Ans. TO ^R3rr«i—X (srt^r j 

*tf^TO=(l*48—x) (SftSf I 

250 C.C. X (Sftsr, 

1000 C.e. 4x <£ri5f I 

84 .msr i 

;?TO c*rtf^5t5i W 
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63 

.*. ftaf is(^^ :rtarl=^*+ 

o4i 3d 

25 e.c. fer aj^^l 20*85 c c 0*12 (N) H 2 SO 4 ^iTt I 

/. 2*> c.e, t^af c?5?«l*(20 85X0*12)cc. (N) H 2 SO 4 

»2‘5 c c. (N) H 2 BO 4 I 

25 [~+-- ^ 5^1 = 3 6 e.e. (N)HaSO* 5^1, 

.'. NaHOOs=0-4203 } Na ,003 = (r48 >*4203) 

= 1 0597filt^l 

.*. NaflCOg ^rt3I1 = —28-4 

^^NaaOOs-'^^ artl5l=^ ^?=7r6. 

1 48 

35* Wbat Yolume of |^^Hs<S 04 will neutralise ammonia 
'Obtained from lO’? g. of ammonium chloride ? 

H8S04“^^ ^ ? ] 

Am. (i) 2NH4Cl+CaO=2NHs(0a'^l9 + H2O) 

2X53’5 4|1^ 2X17 ‘Srm ^ 2X29*4 
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(ii) 2NH3+H2S04 = (NH4)2S04 
2 X17 98 

Cif^l m C^, 2X53*5 5|1 107 (Sft5[ ^C?lti^Kt3r 

eitcif I 

2X 53 5 NH4Clse2X 17 dtt^l 

B98i2rf^ 82804 

.*, 107 NH 4 C 1 * 2 x 49 H 2 SO 4 

. = 2 X 82604-4^ 

»2xl000 cc. NB,B 04 ;:?<‘I 

*2X1000 c.e. j^QjH2B04 

;. 10*7 fitter 88401*2 X 1000 ^1 2000 e.c. (l^)H*BO* 

.*. H2S04 -v£|^ ^^5^^1=2000 c.c. 

86. Two acid solutions, one of 0*1 N and the other of 0’13 N are 
supplied. In v<^hat proportion by v< lume the two acid solutions should 
be mixed so as to prepare an acid mixture of normality 0*116 ? 

[ ^*1 (nf6ifi I ^itsrl O'l N 

Ulan 0’16N| ff ftar 

U13I1 0*115N f ] 

Ans. UC51 O'l N .'50lpic^ X C.C. 0 15 N 

j c.c. snisfi 0*115 N I urgi 

511 ^%zs\, 1u«l cuft (x+y) c.o. I 

X O.C. 0*1N ^Tft^*(xXO'l) c.e. N 

e,c. ^ 0116N ^tPns I 

0 116 
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y C.O. 0*15 N ^f%®s(yX0*15) c.o. N 

0.0. 0115 N I 

U 115 

<2W (x+y) O.C. 0*115N 'sgtft® 

^rxXOl , yX015l xT«rr+ft« 

loirs + oiirJ “•®- ® 

. , xXO'l ,yX015 

^1, 0-U6(i+y)=xXOl+yX0-16=*j^+>^7^-5^g^ 

^1, ll'6(x-y)=i0x+15y, 3(1, ll'Sx-lOx-lBy-ll'Sy 

^1, l-6x=3-By .-. -=?i§-=^ 

y 15 3 


EXERCISE XII 

1. Find the weight of the solate in each of the following 
Bolutions ;— 

(i) 100 C.O. of ^ HaSOi, (u) 50 co. of 1-2B N NaOH 

(ni) 25 0.0 of 0 88 Gv) 300 o.o. of O’B (N)NaaOO, 

[ Ans. (i) 0*98 g., (ii) 2*6 g., (iii) 0*1886 g., (iv) 7’96 g. ] 

2. Calculate the normality of each of the following BolutionB : 

(i) NaOH solution containing 2 g. NaOH per 100 c. e. 
(ii) 10^ Ka 2003 solution, (iii) 20 c.c. o! a solution containing 1 g. 
of HaSO^, (iv) KOH solution containing 112 g. KOH per litre. 

I Ans. (i) 0*5 N. (ii) 1*886 N, (iii) 1*02 N, (iv) 2N1 
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8 . What volume of a normal solution will contain (i) I’Q g. 
of H 2 SO 4 , (ii) 0-28 g. of KOH, (iii) 4-2 g. of NaHCOg ? 

[ Ana. (i) 100 c.c., (ii) b e.c. (iii) 50 c.c. ] 

4. 1 g. of Na 2 G 03 and 1 g. of NaOH are dissolved together in 
water and the volume made upto 500 c.o. What is the normality 
of the alkali solution ? 

C 500 C.C. 1 g. NaaOOs I 1000 c.c. 

2 g. I Na2C03-iil=![ N I NaOH-^^ 

^ N I ( 5 * 3 + 1 %) N=0*0877N. ] 

5. Two litres of an acid solution contain 4 9 g. of H^SO^ and 

7*3 g. of HOI dissolved in it. What is the normality of the acid 
solution ? [ Ans. 0'15N ] 

6 . Equal weights of NaOH and KOH are separately dissolved 

in water and the volume of the two solutions are made equal by 
diluting with water. What is the ratio of normality of the two* 
solution ? [ Ans. 5*7] 

7. Equal weights of NaOH and Na 2 COs are taken. Which 

will neutralise a larger quantity of an acid ? [ Ans- NaOH ] 

8 . Will 20 C.O. of 5% NaOH solution exactly neutralise 2) c,c* 
of 5% H2S0,4 solution ? Give reasons for your answer. 

[ 5% NaOH ’ll 1'25N i 5% H 2 SO 4 ^ 1*02 

sfl I ] 

9. How much NaHCOs will be required to make one litre of 
^ Na 20 O 3 solution ? 

2 NaH008=Na2003+H20+002. [Ans. 4 36 g, ] 

14. If you require 10 g. of NaOH, how many c.o. of a 2'5 N 
NaOH solution will you take ? L Ans. 100 c. c. 1 
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11. You are to prepare 9*5 litres of 2N H,S 04 eolution. What 
Yolume of COHO, HsS 04 (36N) should you take ? 

r Ads. 138*88 0.01 ] 
N 

12. What volume of Yg HOl and (N)HaS 04 would separately 

N 

he required to neutralise 20 o.o. of ^ oaustio soda solution ? 

[ Ans. 100 0 . 0 . i 10 0 0 . ] 

13. What volume of g^NagOO 3 solution will neutralise 100 o o. 

of N. Hafi 04 solution ? [ Ans. 9»i0 0.0 ] 

14. What weight of sodium carbonate is required to neutralise 

(i) 6 P 0 . 0 . (N) H.SO. (Oalontta, I. So.) (ii^ 60 o o. ^5 HCl. 

(iii) 60 0 . 0 . 1'5 N HNO, 7 [ Ass. 3'65 g. ) 0 365 g. ; 3'975 g. ] 

16. What volume of 0*112 N sodium hydroxide solution will 
neutralise 24 ml of a solution of sulphurio acid of strength 1*166 
‘deoinormal 7 [ Ans. 24*981 ] 

16. 20 0 0 . of a solution of H^S 04 neutralise 22*5 o.o. of 0*8 N 

oaustio soda solution. What is the normality of the aoid solutiou 7 
How many grams of H 2 h 04 are present in one litre of this aoid 
solution ? [ Ans. 0*9N $ 411 g. ] 

17. A solution contains 0*4940 g. of oaustio soda in 126 o.o. 

What is the factor of the solution if the strength be expressed as 

N N 

(a) N solution, (b' Ig solution ? How many c.o. of a ^ solution of 

an aoid will be required to neutralise 25 o.c. of the above solution of 

•oaustio soda 7 [ H. 8 . (Oomp.) 1962 ] 

[ 613 615 I 

Ans. (a) it 098i» (b) 0*968 : 2 36 o.o. ] 

18. 26 0 . 0 . of 1*26 H HOl solution neutralise 16 o. o. of a 
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solnfeion of NagCOs. Whab ia the strength of NasOOs solution in 
terms of normality, and in grams per litre ? 

[Ans. -2-1 Ni 111*3 g.] 

19. What volume of 0*46 N H 2 SO 4 is equivalent to 20 0 . 0 . of 

the normal acid solution ? [Ans 44*44 o.c.] 

20. A solution of EOH contains 5*6 g. KOH per litre. How 
many 0 0 . of this solution would be required to neutralise 25 0 . 0 . 
of nitric acid solution containing 3'78 g. of BNO 3 per litre ? 

[Ans. 15 C.O.] 

21. 1 315 g. of anhydrous Na200 were dissolved in water. To 

this solution •were added 20 0 c. of a solution of sulphurio acid and 
the resulting aolutllon was neutral. Oalculate the normality of the 
acid solution. [Ans. 1*25 N} 

22. What volume of 10% NaOH solution will neutralise a 

litre of a solution cjntaining 4*9 g. of H 28 O 4 ? [Ans. 40 ao.\ 

23. 80 c.o. of solution of HGl is neutralised bf 100 o.c. of a 
solution of caustic potash oootainlng 2 '8 g. of EOQ per litre Find 
the strength of the acid solution (a) in berms of normality and 
(b) weight in grams present in a litte. 

[Ans. 0'0625 N ; 9‘28 g,] 

24. 22*5 G 0 . of sodium carbonate solution neutralise 20 o.c. of 
N 

nitric acid solution Find the strength of sodium carbonate solution 

in terms of normality and its weight in grams per litre. 

(Calcutta, I. So) [ \n 8 . 0 089 (N); 4'717 g.] 

N 

25. Calculate the volume of 0*98 ^ H 2 BO 4 solution required 

to neutralise 30 c.o. of a solution oontaining 0*0265 g. of Na 2 C 03 
per 0 . 0 . ? [Ans. 30‘6 0 . 0 .} 

26. 20 0 . 0 . of 1*2 (N HOI, 40 o.c. of 1*6 H 28 O 4 , 60 o. ov 
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Whal i 0 Ibe 

normality of the resulting aoid mixture ? [Ass. O'316 N] 

N 

27. 50 0 . 0 . of X HsSO^ solution are poured into 100 o.o. 


n! 0*96 HNOs solution are mixed together 


l^jNasOOa solution. 
Calculate its normality. 


Is the resulting solution acidic or alkaline ? 

[Ans. ; 0'033N] 


28. 


so o.c, of (,N) HCl were mixed with 60 o.o. of 



H2SO4 


solution. What volume of 0'25 (N) KOH solution will be required 
4 o neutralise the resulting aoid solution ? [Ans. 200 c.o.] 


29. 1 g. of pure NaOH is dissolved in water and 15 c.o. of N HCl 
is added. Is the solution acidic or alkaline ? [Ans. 


30. 1 g. of pure NaOH is dissolved in water and the volume 
4 nade up to 90 c.o $ 10 0 c. of 2N HSSO 4 solution are added. Is 
the solution acidic or alkaline ? What is its normality ? 

[Ans. } 0 05 N] 


31. 20 0 0 . of a 5% solution of NaOH are mixed with 20 0 . 0 . of 
a 5% solution of H 38 O 4 . What is the normality of the resulting 
mixture ? 

[ Exeroise-iiRr I Ans 0*116 N, H 

32. 20 O.O. of a solution of HgS 04 neutralise 21'2 0 0 of a 3 per 

eent solution of Na^OOs. How would you reduoe the strength of 
rthe aoid to deoi-normal ? (Calcutta, I. So.) 


8% NajOO, 

00 Oa 

20 C.0 HaS04 iff^«|«21’2 0.0 {?8) N NasOO, Iwttf I . 
[ Ans 20 e.o. 100 o.o. m I ] 


418. 84'6 e.e. of ^ H^S 04 rntrallse 80 e.o. SO9 solution. 
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How mtioh water must be added to 1 litre of the latter to make 


it exactly ^ ? 


[ Aqs. 150 0 0 .] 


34. 10 0 . 0 . of a dilute solution of H 2 SO 4 neutralise exactly 

S2'5qo, of Na^OOs eolutioQ. What volume of water must be 

added to 500 0 . 0 . of the acid solution to make it exactly deoinormal ? 

[Ans 625 0 . 0 .] 

35. 25 0 . 0 . of a solution of an acid neutralise 92 5 o.c. of a 

4% solution of Na^OOs. How would you reduce the strength 0 ! 
the solution to deoi-normnl ? (Gal. I Sc. 1P48) 

( Ans. m 6*79 

I ] 

36. (a) What weight of sulphuric acid eclution containing 58% 
of sulphuric acid is required to make 1 litre of 0*50 N solution ? 

(b) 25 o.c of a 10*5 NagCOs solution reqitire 20*1 oc of a 

solution of Bulpburlo acid for neutralisation. What volume of this 
acid solution is to be diluted so as to prepare 1 litre of exactly 

sulphuric acid solution ? What indicator would you use for this 

iitration ? [ H. S 1972 ] 

Ans. (a) 1 N H 5 ,S 04 H 2 SO 4 

mtsR 49 dtl^r I 

1 0 ‘ 6 N ^rtart^ HaS 04 ^^ 1*1 HaSO* 

(49x-06)-24-6drt5r 

68 H 2 SO 4 100 

84-6 arm „ ,, » 12’24 flm > 1 

Do 

H»B 04 ->a^'«pr« 48'24 aim 
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(b) 201 0 0 . H 2 SO 4 36 0 . 0 . 1-05 jg NaaOOs ^^*1 

201X s=96 X 1*05 X s^rtari i 

• n_9 5XT05 N N 

ati 10 10 

^ir^T V 0.0. m ft»rr^Yi 1 

(1000 c 0.) I 


vxr3 fo=l000x5^ .1, V-\^" ^ = 769-2 0 . 0 . 

.-. 769*9 0 . 0 . ^Tt%® f^t^lll 1000 c.o. «rt^'35( 

’Itsrt ^ I .*. 'Sff^^sT=76^^*2 0 . 0 .' 

*=(1000—769l)=230-8 0 c. I I 


37. 50 ml. of a Bolubion of sodium oarbonate oontainiug 95 g. 

of NagOOs per litre were dilated to 250 ml. 2'> ml, of the diluted 
solution required 3d ml. of a solution of sulpburio aoid for neutra¬ 
lisation. OalouUte the strength of the aoid in grams per litre. 
(Na*=33, a«l9, S- )2) [H. S, 1966 (Comp.)] 

[4ns. 250 ml NagCOif NagCOg 25 j 
1000 ml. Na 5 tG 0.4 lUU fiftsi | 


sre NagCOa ^1 N 

b3 


inn 

25X—N = 28XS, 

53 

WtCff S = aaS04-»ii^ irtail 1 

95 X 100 


S= 


l3 X id 


1*665 N I 


/, «rf® Hs804« I 685X 49*«83*586 ^ \ ] 

US, ip A.O. p{ onno. HOI werp dilated to 000 litre. 35 0.0. of 
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this solubioa neutralised 97*5 o o. of ^ NaOH solntioo. Oatenlate 

ths strength of the oono. HOi in grams per litre. [Ana, i01*5 gj 

39. 2'65 g. of sodium oarbouate were dissolved in water and 
the volume made up to 250 o.o. 12 5 o.o. of this solubiou requi red 
17 5 O.O. of HOI solution for neutralisation What is the strength of 
the add solution in normality, in grams per litre ? 

[Adi. 0-1133N ; 5'213 g. ] 

40. A solution of sodium oarbonate is prepared by dissolving 
exactly 6 g. of NsaCOs in 1 litre of water. 25 ml. of this solutioi^ 
required 28 ml. of dilute sulphurle acid for neutralisation. Oaloulate* 
the strength of the acid in normality. What volume of water is to be 

added to 1 litre of the add to make it exactly deeinormal ? 

[ H. S. 1967 1 

[Ans. NajCOj ^1311=^ N 

53 

26 ml. 9 T%HaS 04 a25X ^NaaOOs I 

28Xx=25 X A . HaSO^-'ilir I 

5e 

••• 

1000 ml. 0*1088 (N)H,S 04 »V ml. ^H 8804 

.\ 1000XO*1088N«VX~ 5a, 1000XO'1088>«YX0*1 

v«1000 X 0 1088 X 10*=1088 ml. 

-1000«88 ml,] 

41. 2> O.O. of an alkali Solution are mixed with 8 o.o. of a 0'75< 
N add Bolutioi)^ and lor oomflete noutraUsatioii It further requirdk 

$5 
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15 0.0 of 0 0*8 N aoid solabion. What Is the etrougth of the given 
«lkali solution in terms of normality ? (Oal. I. So.) [Ans 0*72N] 
42. To 20 0 0 . of a HjSOa solution 20 o.o. of 0 ' 2 ^N) NaOH 
eolution were added, and for oomplefle neutralisation 4*6 o.o of 
O’05(N)NafiCO3 solution were added. What was the strength of 
HflS 04 solution in terms of normality and in grams per litre ? 

[ Ans. 0*2112N j 10*348 g. ] 

43 To 60 0 . 0 . of a solution of HOI, 26 o.o. of 0'82(N)NaOH 
solution were added. The excess cf l^oid in the solution required 
30 0 . 0 . of 0 ’ 09 (N)Ka 9008 solution for neutralisatioB. Determine the 
normality of the aoid solution and the number of grams of HOl per 
litre of the solution. (01—35'5),Oal, I. Be., 

Cal., B. Be. Part I, 1^63) [ Ans. 0‘4b4N ; 16*93 g. ] 


44. 25 0 . 0 . of (N) NaOH solution were required to neutralise 

20 0.0 of a solution of HsB 04 . What volume of carbon dioxide at 
H.T.P. would be obtained by the action of 1000 o c. of this acid 
solution on pure calcium carbonate ? [ dns. 14 litres 3 

45. 1 g of anhydrous Na 2 C 03 is added to 20 c.o. of a normal 
solution of B 2 &O 4 . What volume of 00$ will be liberated at N.T.P. ? 

Is the resulting solution acidic or alkaline ? What volume of 
N 

aoid or alkali solution would be required to nmilralise it ? 

10 


[An% 00,-«f nivssr«aifs o.ft s .fttS? j ^ 

«.o.] 

46 0125 g. of an aoid neutralise 20*5 00 . of 0*12 (N) NaOH 

solution. What is the equivalent weight of the aeid 7 [Ans. 50*81} 

47. 2*95 g. of a dl-bisio acid are dissolved in water to form 
960 no. o{»solutlon. 25 0 . 0 . of this solution woro neutralised by 

96 <4 It solution. Und the ^^tdvalenl weight and 

) 0 

AttiMM 0 ( tht mUU I [Ani.B9;llS] 
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48. 95 0 . 0 . of HOI ooluiiion oootoining 4 g. p4r litre neutratise 

91 0 . 0 . of a eolation of a base containing 5'22 g. per litre. Find the 
eqnivalent weight of the base. [Ane. 40] 

49. 0'3S63 g. of a metal when added to 73 o.e. distilled water 
prodnoed 190 c.o. of bydrogeoT gas at 21°0 and 720 mm. pressare and 
the eolation became alkaline. Oaloulate the equivalent weight of the 
metal and the strength of the solution in terms of normality. 

(Oal, I. Sc , 1959) [Ans. Sa’SA j 0‘902 N] 


50. An excess of ferrous sulphide is added to 125 o o. of dilate 
^ salphurio acid and the volume of hydrogen salphide set free measured 
560 0 . 0 . at 0°G*and 760 mm. Oaloulate the normality of the acid. 

• (Oal. I. Sc., 1P49) 

[FeS + H«S04 - FcSOa + HaS 

9X49 22400 o.c. (N.T.P.) 


S2400 0 . 0 . HaS=2X49 g. HaSOa 

»*-2u00 0 0 . (N) H 28 O 4 aR«| 
2000X560 


»9 




660 c.o, 


I) 


22400 

50 0 0 . (N) HsSOa ar^«l I 

126 X s=50xN I 




51. 


N 

Find the volume of ^ 


HCl which will 


neutralise the lime 


obteined by heating 1 kilogram of pure calcium OArbonale* 

[ OaOOa^OaO+OQa i OaO“i"9HOl**Oa01a4*HaO 
100 56 56 2x86‘5 . > 

]f00 dft^ OaOOa «i56 dtt^ (kO^U X 36*5 dm H01«»2000 c.o. 
(H) HOI ar«M I Caw. aoo 1»#rt 
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52. A lolnMon of oftmlio aod* ia prepared eonftaining 4*74 g. per 
likre. Oaloolate the rolame of HCi gee ai N T.P., wfaioh when 
diaaolvad in water, will neutralise 60 o.o. of the alkali aolntion. 

(Oalontta, I. So.) 

or^SI 0U185N 

40 

60o.o. 01185 N^&^FC>rmi^«|a(60X0‘1185) ^ 711 o.o. (N) 

NaOH+HOI=NaOl+H gO 

40 iStt^ 36*5 m ^1 22’4 (N.T.P.-C®) 

^ 1000 0.0. (N) 

.% 1000 C.O. (N) !5f^«l«2a*4 fatlMir flOl 

711 O.O. f 

[Ana. 016926 ] 

58. 80a prepared by the action of exoeaa of strong H^BOa on 
10 g of oopper is passed through a litre of (N/2) Na^OOs aolution.. 
Pind the weight of unohanged sodium carbonate. Ou~ 63. 

(Caloutta, I. So.) « [Ana. 9*68 g.J 

54. A apeoimen of limeatone oontaina 60% OaOOs. Oaloulate 

the amount of atone which will be required to generate just auffioient- 
00ft to convert one litre of (N) NaOH solution into sodium oarbonate. 
(Oalcuttai I. So.) [4na. 8*38 g.l 

55. A aolution containing 10 g of OaCUi required 100 ml. of 
a solution of NoftOOs for complete reaction. Sodium oarbonate 
was not in exeesa after the reaotion. Oaloulate the strength of tlm 
aodium oarbonate aolution In normality. 

Oaloolate the exaot volume of OOg at N.T.P^ required to dlaeolve 
uompletely in pieeenee of water the preeipitate formed in the reaction 
atsjMehove. What,win happen if the eleav solttHon ohtaiimd 
la holltd 7 Hive equation. (Oas»48» OI*«85'5^ 2fa»28, 0«i»Jl2)» 

[a s. imi 
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[Am. OftOlg + NassOOa ^OaOOs + SNaOl 
111 cSfiN 106 *2flN 100 ^ 

111 dJtir GaOls**^^ «rsr NaaOOs (SfGltNN 106 iSflN, 

10 m ^ ^ 9-55 ^S( I 

9*55 «Stts( NagOOs 100 ml. 

95*5 ^ „ 1000 ml. I 

NagOOs ^t^*'^ = l*8 N 

5o 

<wi ^rlY c^, 

111 OaOlg OaOOa ^ 100 

••. 10 . . . , , , sfl 9'01 artsi I 

0»OOs+HjO+OO 2 =0a(H0O3)a 

100 dm 22*4 N.T.P. 

100 dft^ OaGOa-'^^ ^21 GO3 «rc2+^ 22*4 (N.T.P.) 

j; 9*01 dm „ , , 2*0182 

(N.T.P.) 

c*tTt"*f: w® 269 <}ii cir«r i 

56. A atoodard EGl solation is made by dissolvixtg 7*46 g« 0 ! tiha 
aaU in a litre ol the solution, 20 ml. of this solution requixe 18 ml. 
uf a solution of AgNOs to precipitate all the nbloride as sUrer chloride. 
Oaloulate the normality of AgNOs solutbn and also thq amount of 
AgOl formed, [Ana, 0*111 N[ j 0*267 g. J 



OH&PXBB XX 
Stnietara ol atom : Valegey 

(•rsut^ it4*( j ctrlwrsi) 

m 

Q, 219. Write short notes on i—electrons, protons, nenlrona, 

[ H. S. 1961 j ’64 i ’66 (Oomp.) » ’69 ] 

Ana. — ffffeaf-R 

’rrtt*nj w t^l Um sic^t (o‘i mm. TfTii 

^ l till ?lf% ( oaftbode rays ) ^ ^ I 

CsW^ CTO till Cif%1 CW. C^, fe'sr^R ( Sir J. 

J. XhomsoQ ) ’a[«^’j-t®f^V 

^ ^ \ 'ill ^ I «rf^ 

tii^s '6®?5 t 

tAf I C^ 1tTf*l 9l|^ c^ 
c^ ^»tf«ftC3f^ ^«rtw ni\w\ ^ m ^ 

M\% 'ii^l Icn^ I |?rt 

"^1 c^i, |c^^ XXV nt^*! ^nt?ts( I 

c<srfN—I *nmt^lji w |i:«p|f- 
tc3i? 1^1 ^(fro nt?t ^ cir* ^ mr Ic^ t c Hy 

itfi ^Ttc^« ’uRi^ flt^ 

«ff5? fftfCV (poaltita raya) lijil i |^ 

x'90\ ^ emitter ^«tt n^rt 

‘JldPja, ff^flti 'W W^iJfleiR-nffllJt WTO TOW <«R 



amuoitma of AVOH : VA£iNOt 551 

* 

cift^si. at?, n?3rtt-nter? ^trfsr i 

*t??l?,nksni w(t? c?f?1%iOT ^n? 

t%?t? ^ ac?si I 

m cisttksf? 'SC?? ?teatca? *f?5rri? 'SC?? faa 
%c®f^ aftrl I 

Q. 220. Write a ehort note on radfo-aeilvity. 

[ H S. 1963 j ’64 i 1966 (Oomp.) j '67,70 ; ’72 } 

[ cs^m'\ TOa w>.1^n ft?5l i ] 

% 

Ans. c?5r?t • c?ar?5T 'srlf^at? ac?sr c?, I^?f??t??ft's TOraft •frf'f 
?^c^ c®w-f?f%?*i ?c^ I ?fto1% ^?tcert?^- 

'STrasro*! ?rc?r c? ^trtc?? ??T f??l ?t? 'st^tc?? '5rt?t^ ac? va?^ 

?t%sft? C?%? 'St9f^ CF^??r m 3 i??Tl^?r nt^? ?t?11^4?-*^? 

t???V'S ftca tffa?1 ?t? I «tat? CS'Sf-t?!^*! at??t? 

ijwfawal ( radio-ftoMviby ) ?C^ vfi|?-^ C? C^tC^T ‘flt ^ ^'^■ 
^?tca C'Wfapir C*tt?T ( radio-ftobive elemeub ) ?C^ I ^^?f^t?p 
c?rc«itt^?, c?%t?, c?tf??t? cOTli? ak I c^s?rilr? 

C3i\c9i? ’t?^t^? 1 c?W «t??t^-c?rca t? c?% c«firt^ 

'6 ?t?rr? a® caarfe'«'St? ^ 

^cs?tc?5-) ^?t?ac5t?;;3?’t?sft^^«.?st?? I 

c^sfi? ?t%? af??1 cf^ fwfct c? ^ f^f?f%??8r 

8t^?1tf5S'si ??tapc?< {'tt^),/9 (1^ ) 

•Giftr—< ?ft '»tfr 

i 4fTO?#? 3,( ^ 4 

(cilttiOT. Ftf?^ ) i ?flr trmca 



BiaaBE flBOOHPABT OBBUXSTOT OOliFAHlOB 


tm 



*ftr?r ^ iqtC3Tt^fK!f-^9Ti^ 'irWv ^ I 'e 

cs\v^ ^ 

CTOi K'^ftnr 

tfr^ I 

51^1 »f(S^ I 

«2ff%feir '8 ^f%^?rtan 
tc5T^3?OT ^ »i3it5r 1 

^-^t% 1I13[ 1 

^fTt»n:^ ot^^ftr 

cefi^^ 'Q y-?1%^15i c^ ttc^F sil—c>it«n 

isftin ^rhr 1 y^’^rtwf^ c^t^r ^ ^^t^sri *1;^ 

■sittn^ «rtc5rt^-^fif I W51 

c^«f ’»FWl t5 c^ I ^ I 

Q. 221. Write a brief aecount of the mo^ora struct are of 
tm atom. [ H. S. 1S60 , 1961 (Comp.) ; ’63 ^ ’66 j ’67 ] 

ft , 

[ll^tif ^-^pi t? ^<S{1 I ] 

Ans. *1^11^1? «n[f»rtc^ *i^sitt 

7^*f I =Tl5Ttfi<f ^ ^?iUf c^t, ^^sfsrti^f^^iTT 

’at^'e ^ 3!|^1 wtljr ^car 

«ii<fT c^dfesr ^ di| <sftrt5t i 

,M 4 t ' I * 

y,iiOTi?t siiwt^ 

■Wto'«*fPR’T^*5'«»^“r I cafftst ■«f¥ Sfw? •w-«f^vt> 

I. , 'afWNw ^#11 

WSTtf^Wlsr t 


‘ ' M ’.I 
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f^f^ C5f\c9I^ W •lt<«?T m) I 

( nucleus ) ( electron shell ) I **r?|a[t<l.C^af 

^5lt^ ^ »lt3(t® ^ 5 }^ «rt^ I 

3isr» c<2rr^5? ^ Ti 

^ 'QW5T I c^POTi 5i«a^ 

c«rfi>5f 'o ^ 5;r^«tr 1 

c^i ^ ^t?r I 

csrt^OT ^x'^m ^sppJsT'ol^ Rf%fr 

'O ^n^'hl ^1 ( orbit or shell ) ^sjfe^C^f ( fiftH 1200 

^®T/C»Jl^tva ) I ^ 

»i*nf c^ar '« |c9|^tOT '»rr^^*f«ff^ 

faptta fs{f^^ «?rrr^ i »it®fe 

c^ (2f«R K 

^^rtff L, M, N, o ^«ri 

I ^csi^Si:5[^ 

K—2, Ir-8, M—18 ^^rtf? I 8f^^ (31% ^c®i^5=t 

«ftf^t^ ’trc? ^11 flartiprt^ ^ 

c^cM^ ctsai^m »ii«ai *PN«iTi1^t#^ 

I C^tH <t^«l;aF»rk¥ (Atomic mjmbeif) 

oafip® * 1 ^^ 1 ^ c^tm wttksnr ^ c#tt- 

Icfiipic^ >it.^‘‘»mtsn *rw^-ap«rK¥ cimv 



filOHBB SBOONDABT OB&IIISTBT OOMPANION 


m 


^^r>. c3ik®nr 

csifeT^ <t?f3rtt3%^ C'srt^R^f ‘«^ csrftw^ *Rt5T 

»rs^ f^f%w Wf ‘ii^^ csrtc^ra 


(isotope) ^ I 

c«rt^5T »ir9« 

Tt?t I c^, c^OT c«ft^5T ^ 

i®i 

^af^p'hi ^ ?rr^ cm ^tl^ ^ f 

c<«ft^ '<3 3i^«(n t5 ’’’ ^ 

i?:^r5 srl^i ^^’sr i 

(radio-activity) ^ 9 ^ I 

Pi)zm fM cf «^1 T^5f I 

(i) (55 Ws f^) cwm C-fift^ST ^S cm 

^<( *it3r5rt«f^ m l 11 

(ii) ^fr cmi eft ^ eft 

ntci^i ^ fxftin <w 2ft v£|^^ 

w 4ft, c^(lft eft ^[Jtesc^i 

<tt^>rr*rf^f ^«6+6»i2 »ji^ 


((i9)'i! 


(a) e*rtfwtii »Rri(t9? c^ uS c*ttli^if'«i49 'rtc? i ««| 

ii<nami sIS, eS «i1^ ^<. 

ip^’u# «r«nrt« c»ttay{cw it P t lRy 

f PFf ll+l4*«ij|l pi •mil>««irt^v 111 
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(iv) 17& 


»|'n^ 17 



w 215 


eft 7ft ^ 

^Rc^c^i Rfi a^m 

•A^ftt^ 'srit^ isft 

^^«17+18=35 ^^ftl^ 'srt?:^ 2')ft 
'®^«=l7 + 20»37. CSFtRsf 

^ft , '^'^ft^ "5^ 35 ^*t?ft^ 37 



67?nf^-c3rrf$Tr>> 


(C2rt5^ ^Km ) 

'ii^ft 'fl^ft *iR^ ^t»iRf^ Rfti^ 

^-»r i cTt^r QWt^ 

cmj^ uB^ft vsi^ Tl «rK ^^ft 

^^3i1ic^ rrsr vii^ 

I ^R^-c^'hfr c^\?f ?tft^ NaCl I c^fmn ’t^^ll 

OB^ft Tfl^ ‘«Tn CFtfe <5t^«l I «rr=Tr^, CTtSf 

c^ptsr cfcar rt^r ^twi ^nc^ni ^ 

^Rrn cTtH *nfK I 5R-c?rr#t *tfhf ^» ^^ft 

cjrtRsr *f^3rt^ ^ ^c^sr crlR^r '^n, ^ 


i^T^twrsr ( 


Q. 222, Write notes on : - 


(a) Electro-valency or ionic valency 

[ H. S. 1960 i ’61 [Comp.); ’68 } ’64 j ’66 ■, ’67 (Oomp ) 

'69 (Comp,) i 71 3 

(b) Co-Tbleney. [H. S. 1960 $ *61 (Oomp.); ’68 (Oomp.) « 

’64 } ’66 } '67 (Oomp.) j ’69 (Oomp.) ■, ’70 

[SiTifiMi (*) ^^-CTtWI^ >^1’^14^ CJjWn^, (b) 6WI1W^ 

Aaa. ffltPR Wtt 4 Wl^ IRWIWW *»WW.1^ 



556 RiaHBB 0BOOND]L«tr OBRIflBXBT OOMPAmON 

i 

C^U iTf^ I 

ftt^nrt^r 8, 

f^f^UtPj^ C’PlSi 2 I ^Tl »In!PP I 

^tsR I ^srart^ c^tm ftfsFir ’ijlw^ *TOtil5 

^w*r "^tSt ^ C5^1 ^c?r I c5lt^ ^ 

I «f«rtJi'®: ^nta *r*s^ffe^ i 

(a) *!'C?rl’f^tC9! C^ 

cwcai ^^rfl ^5t5T I’SRtlk^ ft^T 

*TOTlft ^C5p^5{ f5rc«?^ I 

5rc*fr ^t*ftH-«nftJf i^isprstc^ ^r® 

^ 5rt^ ^^^1 I c^ 

^rff c»ilfe c^i at^<i ^fc^st 

(71^ ^ I fl*T?l'® m 

I ?5^^1 ^jr ^ ^ I ^^t*i 

^'\ flfflj'® ^arhr5r®f^ t^f^ ^tisi ^?15T^C3^ 

5ff^5f ^ fert^ I <ii^ «i^?r c^rlBfj'®!, 

^rf^ ^5rt^c«T^ ^vc^®l ?1 

^5f TOT ^ iSf^i TO c^rstf ^*1 \ 

'^lul ’III’® c^n ^ 

( «l« 0 tf 0 val 6 nt compound ) ^ I 
#ftW~-*ft*ft^WC5r <ft®^ t?*ik»i^ 

^ ^ ^*m ^]mi^^m TO^tr® i 

nm ^ «W(m dtm tw*i ^c*»p^ wt»r ^ 'W 

- - ^-1 - . - -All 1. ».J ■. .^^L -■—. ^ 

^fW Wifiif mi ^ t 



mcBuoxima oi* atw t vaiivsot 56T 

(i) 'e ^ 

2, 8, 1 OFtf^^T 2, 8, 7 \ 

CJFtfiR ft^T ^ ^ ^ 

8 I c?Ftfe 

m 8 i ^<t^ vij^S ^tSf c»ltt«^ 

>8 OFlt^ ’I’SRit Tt?t ^ I 

^Ttn ^^\X Na"^ '®rr^|t^ tr^l^FSiT 

^%1 CjFtf^s^ or ’art^CiJ ^1 Na"^ '6 01 " 

NaCl I NaOl 

^^9 ^f^^-c^t#r oi\«f I *t^i1-^f^'^ c^t«rwl 1 c3Frt%:sn^ 

c^«fT^i 11 

Na + 01 *= Na+ + 01“ 

2,8,1 2,8,7 2,8 2,8,8 

(ii) OaCla *f^tCa 7[^(& ^C^f^FjiF 

c3Ftf^5f m c3Ftf^5( ’TO1*!, ^fi’sn Iwjsr 

tcenfj5r-»K^i ^ 

5t^ ®rt^ TO 1 Oa'^+ 'ii^N or ^t^^*tf%*c3 ^?ri ^ ^rtc^ *a>^ 

OaOIa TO I wr®rf^^C?[1[ ^^1-^f|^-C^t«fT^1 2 ^ 

orttro^ ^n^1-^^-c^t«rr®i 11 

01 + Oa +01 - or + Ca+^ + 01“ 

2,8.7 2,8,8,2 2,8,7 2,8,8 2,8,8 2,8,8 

(iii) vil^*t K2S 

m TO I K-^i^rti, ‘ii^ ^pfiRjt. 

■K^ji;% 8s **ft®t^^^rTO8ft^^ ^ 



1Sf>8 ' BidaaB saaoMDABT cHOiiisaiBt ooufaiiior 

»T*N^n ^ 81 mx 

K + s + K « K+ + S- 4. k:+ 

2,8,8.1 2,8,6 2,8,8,1 2,8.8 2,8,8 2,8,8 

(iv) MgO Mg ^C«lsrir5T ^I%«R 

I Mg-'i)^ ^cer^Jsr »l^^n 8 I 

^sn^*) 

^r^i^sT jtnW^ ^ 8 I ^ 9rh5 1 

Mg"^^ 'sct^ST 0“ 'srhPT ^ I 

Mg + O = Mg+* + 0" 

2,8,2 2,6 2,8 2,8 

(b) c^t=T c*m ^ 

<f!(5rr^ ift?l (electron 

pair) ^ J mi (common) 

l^v:^ ^ m ^^1 ) f^fer ^rnm ’rr^ ?itm 

v(9 ^finii c^t^r 

^9i#5r-^ *Ttrf sd I ^5T <irtc^ 

^5ttcf^ c?rfw ^ sTl I «rf%f& 

TOr ?If?r (bond)Wl^Rri «!OT 5d 

^ w 5r^ ^Ri ^ *mit 

^ ^ »lt® TO I ^«rfir ’^r®! 'Q f^?[m (double bond and triple 
pond) ^ 1 iilt «f^ »l^rc«r!«n^1 (coralenoy) m '«^n 

^ ^TfflW »d(C«rtjf^ (covalent bond) ^ n I *tft^ 

W*f (covalent eubetanee) I 

rm 8 sCSR f 7t ^OFlfk 

*y U , 
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9 XBU 0 XUBS OP 4 XOX $ VAl«BMOY 

>a^ft>?»TOTI GFtfw 

^ 8l> «rtc^ >a^ ^tff ’tJii 5it« i 

t 

* 

:01.+:CI:-!Ci:Cl: ’ll pi—01 

• • •• •■ •• 


(ii) I 

5Tt« ^ft ^ I 

H*+*H«H : H ( ^1), ^1, H—H 

(iii) 

i£l^ I |r^^|5T->l*s^ 6-^<?(5r 

S® v^^^“^ ^’sppfc^ 4fe I I 

I^TO Ttf^OT Ftf^l^ iSTf^ft 

%5I^|?l-^5t5f ^ tot I ^<K «ff^fe ^%5tr«f5T *t^5[t«l5 

■sjc^fT vu^lfe ^f^?n ^^5f^S5r-^«f5[ tiTK^ I 

^ h 9 wtt. 2f& 5Tt^ srt^ ^cif i - 


H 

X' 

HxOXH 

X* 

H 


H 

I 

^ H~ 0 —H 

I 

H 


(iv) 

■•»nffln,^itostt^ »i^ ’fft^i. ^ wtt,’rftiti 
>^t«wisf fiH ®^tcn ,nn(i ?^.-^tsw^-!5«i (5(1 
=9(1,, JR?.! ieiM* ffiin ?ti?ia?tw!( •iwn'«9«*5«® f^^^ 



560 


BiaaBB SbOOHBABT OBBIIXSTBT OOEBiOEIlOB 


^ I 8^ 

sft i 

H X 0:; 0 x*H Tl, H—0«C-H 

•X. X* I I 

H H H H 


Q« 228 Give the electronie explanation of the formation of 
the molecules of the following substances. Mention the type of 

valency exhibited in each case. 

1 * 

[ ^rt^Tl iff« I f% fV 


(a) Hydrogen, chlorine, [ 1970 (Oomp.) ] fluorine, oxygen, 
nitrogen, water, [ 1970 (Comp.) ] ammonia, hydrogen chloride, 
methane, ethylene, carbon dioxide. 

(b) Sodium chloride [ H. S. 1970 (Oomp.) ] sodium fluoride. 


magnesium oxide, sodium oxide, calcium chloride, calcium 
sulphide. 

Ans, cjFtfirsi, 

^ ^ I m 922 (b) ^^*1 m t 


CMtfiR—T! *rs«ni 2 

7(& 1 oFtflsr 

^csT^sf ^ «?i5r ^ir<r i 


sP: 


^ F—F 


Wtijr ^aiftsT *lt%1 2 ^a=?*x 

Wfc^ 6ft I ^^xzm wrftrtcrii nwijfdrt^ft 

ids #fti# ftH ^ A# 
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TO I 80 

’Itt^ ^tft 5|t^ 7^^ I 

:0+;'o->6 :: b ^ b*=b . 

«• •• •• •• «• •* 

5Tttc&tcw5f—5rt^c5tc«R 7— 

vflTs 50 I Jft^ctfCWC^? ^t0 ^feStC^Sf 

^f^sTfa^ ^f^0 t^0 ^!^!n t%JT0 ^c^^5i(-^n®T (^ 

vi|^0 ) ^ TO I ^^0 ^f^51 

80 ^c5f^^flr ’Tt^i TO 1 

;N; + ;N:->sN;:;N: ^1 ; N^N s 

I ^c^tcsf^r «ii^0 

^■sppfcvr 60 "^Ftc^ I ^^^0 

H.^0 |<H ^ H—O—H 

• • » 

^c^fcsf^F ^c^^Jcinr *Ff^ ^^0 "“iflrcwjf 

TO '^1^0 ^C^#5F 'SF’t^F ^C^^5CiF?r TO 'il^0 

"?0 TO I '«rf%cw^ 80 

^^0 ^R51 ^tSt ^'i 

i 

^ntcsFtf5T¥i—'ii^ '®F^'«irrc>rrf^^ <7^1^ 

^fe^CSjJF I SFt^cJtC??^ tcn^5^“»F*^r1 i—m^ TO- 

2, A\^m 50 F^t^C^rCBfW ^C«Ff$SF ^^^0 I JFt^cJtCWJF 

^C^PFSOT ^^0 *TFF3(t^^ ^il^0 

Jff^ 3?0 ^c^f 1 5Fl^c5ti:8R 'Q <2f|^ 

^feytr«f5r *Fwtll5 ^wi ^flvl cmfe f^fi0 ^9|^-^?f9i ^ 

36 





css BiaaBB BBOON&ABT OBlOnsiBY OOHfAHlOM 

^ 8ft iiHi aft 

itftTi 

H H 

X . I 

HXNXH ^ H—N—H 

■ • • • 

<^^5rt^C3Ftfe 

cwVii^^ I c?ptf^c5i^ ^fk'^ ?f5 

ife ^c§i^tsr I ^t^cstcwsf c3Pt?[1^^ ^‘1,’l^c^T ^Itc^tcejs^ 

c?Ftf^5r ^ I 

c?Ftfesi^ i# ’*rtc^ i 

Hxdl: ^1 H-CI: 

■ • • • • 

I ^’sp’TC’if 4l& <SiAK ^%«fOT 

€l^ tcsi^SsT I ^t%l'8rST JITn 

»ft^{ ^si^S^T-W I '®rf%c»5r 

^wSsT ift^T 

8® ^tei^ I ^%:®f=T »if^ I 

6:XOX;6 ^ 0=0-0 

•* X X ** 

cFtfe. ^f%w, H'fcJiwsr, 

TO^rr^t nft< f 

(b) cf^-m crt^Tl^, camt^ cTi^^* 

I m 223(a) =f^ <sm\m i 

’ ''ifiiflfrfisr fijrftill^—cm%t5? •n^rtu ^(’W s, 
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8 ^ I aPtfi[5T 

2, ^tf^OT 7ft c?itf^!iisr cipt^t^^- 

C3Ftf^5( TfsT TO I 

c^itfs^ria^ ^tfTO'Sf fift i optfe 

tc^^^Jjift ^cir ^c’sp^ 8i 

TO I C5Tlf®?lt3f ^£!^ft ^t^%1 

c»rtf®^t^ ^csT (Nft^) csptf^sr *fwrivi]^ft^c5T5^jS^.5f^«i 

C3Pt^t^® (B’’") I Na* p- 

Na * +P =Na* +P“ 

2,8,1, 2,7 ?, 8 2,8 

Na + O -f Na = Na+ + 0" + Na+ 

9, 8. 1 2, 6 2. 8, 1 2, 8 2, 8 9, 8 

^^ft c5Tlf%?[t^ ^Tm^^ ^^ft c??( 

TO I rft ’f^iT TO I 

c>irf®i[rOT ^^l-'®f%^ 1 'il^•^ ^f%i:^i:^r?r ^f^vc^itwr^l 2 1 

>J-^CTO 

Oa + S = Ca+"- + 8“ 

2 , 3 , 8 , 2 2 , 8 , 6 , 2 , 8 , 8 2 , 8 , 8 

^Jt5T%t3[ ^^ft '®jt«f "^F^fin Oa++ 

^tft 'Sf^'i ^ftiri 8- ^n^ i ^ 

^ 8 I ^rfsrfn^tOT <tTI ^f^vortifj^l 2 
^f^-c^srra»1 2 I 

Q. 224 What are eleetrovaleat and covalent compounda ? 
Give examples. State briefly the differences between electro- 
valent and covalent componnds. 

[ ^w^cjf gjigi^ ^ '3l?^-cirHPr cik vw cTt^jtt«T% ^ c«lln 



564 HIOHBB BBOONDABT OHBMISTBY OOlfPAHlON 

^‘tsrl I ] 

Ans. '«5nic^rt#r 222Ji-N mm m i 

c3FMl^, C3rr?rtt^, 

c^W I (^ I) m, 

I 223irs <2fC?rt^^ Cf^ I ) 

s- 

(?rl-Jt ^sic^t#r c’srt-sT 

( electro valent compounds ) ( covalent compounds ) 

(i) (i) nf%^ 

^ ^?^•^ ^1 i5-?r'|-3 

‘tf«‘<^“i I ^11 ^f?^-f^m Jicisi I 

( electrolyte ) I 

(ii) CxflR^ 00 

*tt^ ^ 1 ^ ^ '^'Sf I 

^t’l^ftar-m nm «ii^v t 

(iii) ^^^-'35^51 ’iJfti:'^ Oil) c^W f#r 

3Tt<rt^«f^:'5rJ5t=?i «n^T f^% 

^vn 3r?l^ I ;?t^T i 

225. Write a short note ou isotopes. 

[ H. S. 1964 i 196V (Comp.); ’70 (Comp.) i *71 ] 

TOi 1%^ I ] 

, ,An*. ^ ’«rttc*rtt6t*t^: 

wti c^xm c4it^H »pf r^ t^r®n t%K 

^ *fs(irr2:aj^Km 
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okm i '«rttcntc^tt^^^ *fif 

I cwzm i 

Rf%^ *ttc^ I Rf%5 

Rf%i[ I ^fK 

"t^i^tl-c^c!? Rf«^ I 

^fir*i—:i) ^kW cw^rRcsf^ sir^fT 35 '« 37 ^?r-Rfnl «f^t^ 


I c3FfRw? *^^3frii;3F3it’N^ 17, «ff^i^ '®dtcntci5tr*T?r 

^^3rr-i;c^i:2s 17ft C'SftftsT i 35 ibft 


y<\^^ 37 ^^i-Rfti soft 

csFtRciT 

^Ift 'sit^c'rfcftK. 

^it^tc^ 

ft^'\i^ c?FtROT 

35*457 I (ii) ^f^C^CWOT 



5B^\ f5Jj—c^rf?CTii 


f^s^ft ( heavy hydro¬ 

gen ) ^1 ^!li:ftfwf5f ( deutierium ) St^ft^f^ (tritium ) I (Sft'^F^fft^ 


'^l^ft “^RtI C«ft^5F I 

vii^Fft 



'« Jt^ftiftm c^c55 sft 

R^Jjf I 


6931? f^-^C^TC^Csnf 

^cmcftr^r 


^t?Rt*tR=?F ^<Ct3FR 1, 2 'O 3 i (iii) 19 


T^% ^^Wz-Sf 39, 40, 41 I 

^ij^ft^r 19ft c-sUft^F+so R^Jsr, R^ft^ OTatlsft cistlftn+sift 

RSftjT ^i\?[ft5 i9ft csrtt^i+ssft R^Jsi I 

cifiw^^ '*[t^i?itc6H^ I ^t»i1?i1^^ "rt-ftPlS 

«5'«5t? ^t»ii5ff^ Sita ^ ’irt 5il I 
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HIOHBB SSOONDaBT CBBMISZBT COUPANION 


Q. 226. (a) An atom of an element containa 11 protons and 
12 neutrons in its nucleus. What is its (i) atomic weighty 
(ii) atomic number ? How many electrons does the atom contain 
and how are these electrons arranged in the atom ? 

Show how this atom may combine chemically with an atom 
of fluorine. (At. no. —9) [Final, 196i (Oomp)] 

(b) The atomic weight of an element is 40 and its atomic 
number is 19. What is the number of neutrons in the nucueus 
of the atom of the element ? 

(c) Distinguish between hydrogen atom, hydrogen molecule 
and hydrogen ion. 

(d) What are the structures of atoms of tl)e following 

isotopes ? [ H. fi. 1972 ] 

(i) Chlorine ( isotopic weight: 37, atomic number : 17 ) 

C : 37, : 17 ) ] 

(iij Carbon (isotopic weight: 14, atomic number : 6 ) 

[ ; i4, 6 ) ] 

Ans (a) '««R, 

i 

'Q^iT=ll4-12=23 I Wri-3i53[fN^ Citt^OT 

iif^ I *5^ lift 

fift ^ lit I 

if^ 223si^ NaF C?^ I 

{h) ^ 1 , 
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40=19+c^cii I 

.'. “40—19=21. 

(o) «rar 221 ^x, 222 (b) ^ c?^ 1 

(a) ( 3 Ftr<rW^ ^^-37, Wtl-:^?lt“N^ = 17 I 

1716 ^^X (37-17 ) 

20# I mx 

2#, 8# ^^X 7# I 

(ii) ^=14, **ff?ftl-^SRtN^=6 I %^\X 

C«fT6s{ ^tc^ 6# vil^x '®ltc^(14 —6) 8# I 

C^af-^f?'|'% ^“’*01=6 'Si^X ^tCf^ 2# vai^^ 

f^fru 4# I 

Q. 227. How does Qalton’s conception of an atom differ 
from our modern conception ? 

[ ^C«fT 

f% ? ] 

Ans. ®t'?r6OT ^sns^Tta 

^“•r I c^ ’i^^ft‘3, 

TO—csrt^sr, 

’ffS« I [ c4t6sr, '« 

^^iTl I 219, 221 -Ts «fr.^ft^^ C*f«f I ] (ii) 

(SjRs# c^riw I f%f cjf^ f^irtcf c^ c^n 

t^f%^ I [ 'e 

*i7C^ 'SCtC^lt^'al 1 225 !?n 'SfdftNS’Sf Of^ I 1 
wrtl-aF^*^t^tn6 ak»i^ '»rrf%i'® *TO.i 

isobar TO I (iii, TO 
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^twt5T-<2nftc5(^ TO ^ 

dj^«l TO I [ '3l%VC^®ri'3l '« 

*^^cTO^5Ti 222<2}rsf«^ c?^ I ] 

csiW ’i^wl iftl^ 

^<t<* C^ ‘trtr'R ( nucleuB ) 

?[CS1 I 

*nRti'^?tr«R ’faf^ ^RTOr ’«rsn to 5f^«i to 

—TOksTsi i 

Q. 228. (a) Explain the following terms in the light of 
electronic theory *— 

(1) Oxidation and reducticn. 

[ H. S. 1963 (Oomp.); ’65, *66, '67 (Oomp.) j '69, ’71 (Oomp.) ] 
(ii) Oxidising agent and reducing agent. 

(b) Show that oxidation and reduction occur together (i.e, the 
two processes are complimentary,) 

[ RT^~(s)(i) to«i ^ RTO«i; (ii) 

^ RTO^ I (b) wf=’‘i*RBrr^‘i TO I ] 

Ans. ■ liW ^ TOR-«iTtr*i^ 

TO RrI TOR ^TtCvS TO- 

^f%Kl TOf I ^RtuR^ RrR CTO c^P\ c^iV^!^ 

5R *tR C^PtST CTO OtC^T^ 

ifk TO I 

c^ TOliiR^ RfTO ’I^TO ^1 Toot TO ^ 

TO err f^tsr fR ^ 

ftwt?«l TO 1 

TOt«f^ RnTOlV TOtifR^ RpTO 

TO TOtc^ ^tf 1«f TO c^ TO< tOTS^r ^rfr 

fWRnr TO i 
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S?tinr«l—(i) 'Q cFtf^c^T^ c^rtf^tsr crhft^ 

^ I wt’f ^^1 (7rtf^t3(-’«rtTO 

^ I Na-«t^3r[l Iftf^ I 

Na4e“-Na'*'.fl) | 

Ol+e~->Or.(2) f^wH^ I 

(1) ^ (2)-c^ ^t^i c’Eitn 

: 2Na+Gl5,-^2Na+ + 20r 

fif^?it?r.c3Ftf95r cw\f^^ 'Bfla^ 

ntftf I 

^ i ^Jt’f 

^C5t^5^ 5R«i t Mg ^'^■\x^ 5t*i 

f^'rff^'3 I ^ftic«f5f 

CT I 

Mg—2e“->Mg®'*’.( ) 

0 + 2e“->0".( ) 

Mg+0->Mg’‘+0®“* 

^1, 2Mg4-02 = 2Mg2* 20®“ 

(iii) C3Pt^'5-^^C«l C^^i^ <2f?(t1^ C3Ft^1^® 

1^ I c’^p^t’i ^‘fe(l ^srfro 

i I 2 s-^ 

^ I 
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^fwi c3fW^ ^ i 

2Fe®^~2a--^2Fe3+ ( ) 

Ola +20“-»2Or () 

2Fe’‘++Ola=:2F0‘’+ + 2Or 

(iv) '<3 CjFtf^OT ^tf^^- 

HaS ^ m* + S“ 

S“~2e = 8 

/. HaS—2e=2H* + S .(0 jfjf, 

9 

Cl2 + 2e-»2Cr .(ii) 

I 

(i) vii^N (ii) H 28 + 0 la« 2 H+ + 20r + B 

(v) csFlrr^c^^ ^5(t^ 

'®rt3i5r c^?it»T ^?iR *tf?«r5 ; 

F03'^+e“->Fo®+i t?ri I 

^fY5l ^ I Rn2+ —i 

«rr?[«i l%T[i I Sn*+ ^t^jT TOT 'ii^s 

^v!{n I 

2Fe®+ + 20“—2Fe2‘*‘.( ) 

Sn®'^ —2o’ = Sn^+.( '8?t-5«l ) 

2F0®++Sn®'^=2F0®^ + bn*+ 

«rhPr i 

%(5rtn ^c^i^SsT JSf^ i 

(r>V ^ 'e »ir?r 

W< W t (i) Na-n^^tl. 
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'ii^N oi“’mt‘3t 
I (ii) ^Jft^i:«l Mg 
'®Tt’f vD^x ^^V[\X »il^ 

^cj I (iii) JT’n CWr*T 

'®Ttn ciFtfe < 2 r^*i ^t^n" 

I (iv) ^Tn H 28 ^Jt^f ^%1 

cjFtftsr ^f%?rl I (v) 

Additional Questions with Hints on Answers 

OHAPTER XX 

1. Write down the Btniotaral formnlae of the following 
00 mpounds, BO that the bonds between different atoms may be 
clear. Also explain the nature of bonds. ( electirovalent or covalent ) 
(a) H 2 O i (b) NaCl j ( 0 ) HOI. [H. S. 1970 (Oomp. ) ] 

[ Q. 223 ] 

9. What is radio-activity ? How has Dalton’s conception about 
atoms been modified by the discovery of this phenomenon ? 

[ H. S. 1963 J 

3. Express the following oxidation-reduction reactions by ionic 
equations (a) Chlorine and potassium iodide, (b) Eerrio chloride 
and hydrogen snlphide, ( 0 ) Bromine and hydrogen sulphide. 

[ Ana. (a) WfW ^ Ol, : Ol 2 + 2e”->aOr.(i) 

m 2 Kl:^ 2 K++ 2 r : 2r-2e->Ia- (U) 

(i)«(ii) (Rt’f ^R^ 1 , oi 2 + 2 r-> 2 ar+i 2 

(b) mi Pe 01 s:;^Ee+* + + 30r : le++^-+e“^E 6 ++.(i> 

S HiS—2e*->2fl++S.(ii) 
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(i) -C?F 2 ^ 2Fe++++20“-e2Fe++.(iii) 

(ii) « (iii) ^%l1, 2 F 0 +*'^+H 28 ^ 2 Fe++ + 2H* + S 

(o) Q. 228 (iv) ^F'hr I 

H2S-2e<-2H++S 

Bfa-*" 2e'*-2Rr" 

H2S+Br2*-2a+2Br‘ + S 

4. How does an electrolyte differ from a non-electrolyte 7 

[ n. S. 1967 (Comp.) ] ;Q. 2 u 2 Q. 204 C*f<f I ] 

CHAPTER XXI 

Metals and their Compounds 

[ «rt'^ iii^< cift^f ] 

Q. 229, Mention, with illustrations, the physical and 
chemical differences between metals and non-metals. 

[ H. S 1960 i 1962 j 1963] 
i ] 


Ans* 


t»t^ 







1 '«*ftnrrt%5r 


’P63»f?t<i CTtf^PT '®W 




c3Ptt%^r ^111% *f?t< 1 
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_.. 

2 . (lustre) 
vil^N 

^tr:^ i 

3. <ct^sf5i "^tfr I 

fVi c^tfsut^, 

A. (ductile) 

li):^ ( malleable) 

t5 

^1 ^ I 

5. '®t’7 'e 


1. ^It’f 

C’QtSfl^ I 

Na-e“-»-Na'*' 

f^C^«fr: Mg—2d“-^Mg®‘'' 

: Al—Se'-^Al**^ 


2. '51«ft^-<( C^U 

=r|, 

*ttc^ i(11 

3. \ 


4. ^ «fr ^ ^ -sr »it ^ "Si ^i 
( brittle ) I 


5. »rt«rt^*t^: 'st’t 

'sinf^^TCt I ^^C5T« 


1 . 

^ ^1-^ f% 

(^!lt?W) ^Ciil I «ff^® *t?Rt^ 
^ET® «sf^«! 

: ids 4-e“->0r 
trol'fr: i02+2e'-^0*- 
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2. 'scjtrswr 2. ^Ttf^ 

^ ) ^^cStC«f5T ^*1 

’I'W I ^Et^tstcsrs , 

>i^t»Tf^ TO j 

I I 

Mg-^Mg*^4 20- 
2H+ + 20“->-H2 


«ft^ ?(1 

in I 

Cu2+20e- + (H-*')2S04®- 
-^Cu2+S04®-'+2HaO 
3. rtif'TO 

(olefitron donors) I 

3^T i 

Na-e“->Na+ 

Al-Se'-i-Al®* 

^^ 1 ^ I OftO, 

OuO, FoaOg I [ f^f^l ^6 

^ 43, 44 

a<n] 

«rt^ vt7^*hr 

® I ZnO, 

AifOi ^ 

43, 44SI< m » ] 


3. TO 

( eleoferon acceptors ) 1 

'SfTw TO I ci8-}-23“^2ar 

S + 2e"->S®' 

, 4. 

i 41 1 

»!t<rt?r«f®s 

TO 'strtf*!® 

TO I ^’iri, SOa, GOa [ ftfen 'S 
W 43,444^ 

Gf’ir I 1 

I m\, CO, NO, NgO 

IwTtt I 
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,(15 

'sri(t| 

6. «rf^ ciPt^t^^ 

6 


i 

I ': »^5(cmfr ci\^ I 

^f^^-f^?ru ! «f3r j '®ri^-%5rT^'® ^ i 

C3Ft^t|^^f% 'srt^r^ 55(1 I ! PCJa-fSHsO^HaPOa + SHOl 


m\, NaOl, OaOU twtf? i 

2Na+Ol8^2(Na+Cr) 

Ca4*Cla.->Oa2-*-2:3r 

^ ^t?l1 

'sitt ^ I 

PeOls 4-3HsO^Fe(OH)3 + 3HOl 

OuSOs + 2H 2O:?0u(OH)a 

•^' 2 H 2 BO 4 

6. ^t^c^1- 

^11 

' c>rrf^^1^. ^Tt^ff^?rr^ ^wttf <T^ 

^fisr (NaH, CaHa) 

TO I ^^^1 C^\?f 

«ii^s t^fapirfif '« 

7. >^(^91 

^liTiiiR ^11:^ 1 

taii(NH8)4]®'^SO**-i 

K*IP«(0N)6 $4K+]+ 

[Fe(ON)e]^- 


Nai3 + 3H20=NH3 +33001 
^F'N^r (COI 4 ) 

5(1 I 


6 . 

»lt^T c2ff ^ 

^Z'< 1 

S(C^ I 034, Nfls, HOI, PHs 

tariff 1 


7. 

S\^e| ^C?[ JTl I C=^15T, 

TO^ft ^«rt^ ®i^*i 

^ I ^^ 1 . KBF 4 , 

Es [StFe] 
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Q. 230. (a) What are metalloida ? Give examples. 

(b) Tin has some characteristics of a non-metal, while 

graphite has some of those of a metal; why is then tin classified 
as a metai and grap)^>ite as a non-metal ? [ H. 8. ] 

(c) How do you know that sodium is a metal ? 

fH. S. 1965 ; ’68 (Comp )] 

(d) Describe to chemical reactions of A1 to prove that it is a 

metal* Give equations* [ H* S. 1965 (Comp.)] 

[ (a) I (b) ftOT 

grtir srfir r 

K\% ^%1 ^ ? 

(o) f (d) ^ 

Ans. (a) 'O 

\X ^ I 'sfn 

K\^ '<3 cif^l ^ \ 

^ 13 * 11 m\y 1 

(b) 1&5r—(i) '®r‘5rr^® I 

'»r^5 ^ 'siifR® ntc^ I 

SnO SnOa I ’Sili nfX'^ H1 ^ m 

SnO + 2a0l*=Snai2 + H3O t 

'srrtRw i 

(iij ^cm 

I Sn—ae"->Sa*‘*‘ | ft^T TOT I 

lafW^fe—(i) dft<pt¥^ (^1 ^oi—oo ^Vs 

oOa i 00 oot i 

I c*m 5(1, 
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it 

(ii) ^jt»f 5^1 \ 

( I Na-6*-^Na+ I C>ltf®^ltX ^’ 

c»[tf®?rrc3nr NugO ciFt^tt® (NnOi) 

c^\»f I c*!tf^iit^ m ^1 I 

cntf^stsr <4^!^ «fti^ I 

I Al-3e~->Al®+ I ^^C15 

wz^ t 3Ai4-6aoi«2 uais+3H21 "srrt^f^RirtOT 
^Tcri Al303+3H2S04 = Al2(S0*)3 + 3Ha0 I 


Q. 2U. ^hit do you mean by “filectro-ehetnical series ol* 
metals** ? [ H. 8- 1963 (Ojmp.) ty63 (Oo up.) 

By reference to the '*Electro>chemical series of metals** 
dis3U4s their general chemicai properties. 


«rrc9it5?il I ] 

Ana. *t^i 

I ^rr^f 

^.%?n *f^i sitafi 

ifCf I artart^ ^^ntcir «frf sPic^ 

(eleotro'oheoaie&l series) ^C®! 1 

^rt®f ^cfsi \ 

•t^rns c^ *(t^^ 

^cm 

•fitifi ar^ci 

87 , 


E 

Ga 

Ne. 

Mg. 

A1 
« * * ' 

Za 
• • • 

SVi.- 
* «• 

Sq 

Pb. 

H 

• « p 

On 

flg 

Ag 



6T6 HIOBBB SBOONDABT OBBMISXBX COMPANION 

^1^csr mvs\ i ^ntni^ 

(Cti*^’) <rt^ 

^ B’e+OuS 04 =FeB 04 +Ou 

E’e+Clti®+«Fe»++On I 

f«f^^ c^id f?c5i tifNC^ 

«gfc»!^ «1c?, ^«l Tl^ I 

2AgN03 + Zn==ZB(N03)2 + 2Ag j 2Ag*+ Zn=Zn2+4 2Ag. 

(ii) WPiCTWir 

c^, <2ft% ’srt*!!^ ^35^ c^% 

I ^if^'5-^t>it?i^^ *1%^^ 

<ft^ <ft^ ^ ^S 

5?tcy?r w.'n^ i 

K, Na I Mg, A1 

^t%i:«?r3T ‘tf^«r^ v i Ag-c^ 

»l^ I K Al (MgO 

) ?Ft4^r ^1 5^11 ^im 

t^fir fw Hg, Ag ^51 wK ^fit’ai 

(lii) NfCWRT 

(Sn o Pb ) m ^rs ^f^r® 

?t^WlWR^ f^vt «ft^^1%, Vi]—Cn, Hg, Ag m 
ft^t«R *ftC’9 5111 CT 

‘ito vs c*it *ft^ 51 w «f«i 

^vm I ^9 wsr sm. «tiit1^OT U1 

«Rt?it a ,1H) ^ (ill) (m I ‘nfr^r ^’i«% m^m ^ r 

(it) »rpr» 
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4 <v) wrf^Bir c^tns, mftsi'm to’?® 

^ <ft^ ^rrtf^t^ @t^c«i 

I ‘«rrtf^r®*<r ’TtF'si, ^t*isrt3i1 

^f>l\5 NsO, NO, N04NO3‘'^ ^ ‘ Mg 

srrlS^ >if^ vh^'n ’tts 

(SnOa) TO I 104 Hs »}^[ 

TO^lS ^ift5^«l ?t'e I 

(vi) c»?t^i mi^ 

4^ «ft^ f^t'?C5I 5rit*J ^5f ‘S^'n C*!tf^ir|5l ^Tt23pC5fl> 

^rl ^\ 2Al+2Na0H + 2H20 = 2NaAI02 + 

3 H 2 I Zn+2Na0H^Na2Zn03H-H2 I 
.(vii) CSFtfirciTN fein—CSFtf^^T 

^ I crtflcsi^ <2jf% 

Q. 232. What are alloys ? How are they usually prepared ? 
What h the utility of alloying ? State the coniposition and uses 
of the following common alloys 1 — [ H. S. 1969 (Oomp.), ’/O ] 

[ «r^ ^1 n ? 


Bia^Sy brooze, german silver, duralumin, soft solders, type 
metal, alloy steels. 


■4 


Ans. ^1 P(ar*l 

^ ^^71 C'«l\n, C^'C^tsr (oombinafcion)-C^ 

^9[ I ntt? i 

Pr^55l(Ou + ZQ), cm® (Ou-I-Sn), 4W=r (Ott+Zn+Ni)— 

•fif ^1, 9ffif^ 4fim '• Wi 
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^ I ^ , 

(ii) «rt^- 

>rW^c^^ w*r?f w Iwi ^!%v<2f?iT^ *(i^5tfii^ 

Pr^«T ( brnsa ) I (ui) sj^iTt 

h5?ltf^ I Pb, Sd, Bi (. f^»PS[N )» Od 

( ) l< ‘Wood’s alloy’^1 I (iv) C^ 

«rf^^ C5i\?:?f< c^t^T c^tH »i*s^^-<ft^ ' 

(2r«^ ?Ri I ^«ri,—«(i^ '& ^i?r^c5(^ c^?i i 

^fer ^Sf, Its (oaatiDg) 

trt|;^^TOr?r mips ^ 

t^TOT (braBB)-<3ii 60—80 ; Zn 40—20 I C?}t?1^ 

^[t»R I^Ttf? «rif I 

cartel (bronae)—On 75—90, Sn 25—10 I '« ^f% 

^ I 

Wrtt*f f^®rvt^ ( germaa silver )—Ou 25—50, Zn 35—26,. 
Ni 36—10 I *tt'3, fnft?)', C¥J6 m ^ I 

(duralumin)—A1 95, Ou 4, Mg 0*5, Mu 0*6 I 

(soft! solder)—Pb 60, Sn 50 i ^t*R*t3r ^t®rtl 
n m I 

htn C«ffet«7 ‘ (type metal)—Pb 80, Sb ( ) 15, 8» 5 I 

( alloy Steel)—>lt<rt^«l »l1%® ^19 

flUppsr, 

fIN ¥111I w n 
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*lloy Bteel I irff ( stainles/ ateei caf1%t^ 

(10-15%) I ^ I 

^»R*far W3F ?rT53[^'^ ^ I PiC^'^T 1^— 

1^1^ (3‘?5%) ^rtc^l '« ’jlfT, 

^tf? I f5&wr— 

(12-13%) I t? ^ ^ ^1 \ 

^tt^T '« *tN^ (2r^t%HI «f?r 1?^ I 

pTf%^^ <»m:^ I «nlf^ 

^^1 I 35 ^t*r i w,, 

cm ^ I 

Q. 233. Write shrot notes on— 

(a) ore, (b^ concentration or dressins of the ore* (c) calcina¬ 
tion. (d) roasting, (e) smelting, (f) flux and slag. 

[ ^•sPf'^r fii^; (a) (b) ’n?r^^*i, (o) 

(d) ^rt^r*!, (e) (i) i ] 

Ans. (a) ^ 

ijel^OT I ( minerals ) ^ I 

I oi »i^9i ^ ^ 

I fsf^^ (Za8) nrtOTI (Pb8) c^m, 

(Al203,2H20) 'BTt^P^ I 

1?^ I ^ Pf®?i ^1 . (i) ji ^ 

1?iii «f9TC3Tt« ’trfsfePi »!f^ 

Ifts ^ I (ii) C^ nfWHI^r 

fL.flt?5t^ «r«taRrtif% ^j\ ^ i ^t^ppF 

I^-C^t5f 15^^ ^913Pt5It^ I (lii) im 'st*^ - 

(oil i3oii.fcalioii)—^•tt^ ♦ttNlflN 
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’frtcsRi, cii'® ^ I i< m 

'e ^f5?rf«l 5f| ’&t*I cs>^ » 

f^a!rc«f?r ?ic«fr ^ti ®fl55rRi^ f^!2r«tft 'srrc^itt^ 

^^1 ^ i '«r!c5rt^w^ css\ f^-^! 

i «fC5i^ 

®R1 I m] ^ *ttt3r 

(o) ^^'^*h^*l—c^ c^t^r Wt'c^ f^ir-^fi^rtiifts 

^rnps 

^Ttf? ^rfr n«ft< M"® ^’sn i i 

’B(t^f^<|r fjst^tJ 'e I i.JB’egOa) 

^l ^^1—^Tt’fW^lttij (MgCOa) 6 

(ZnOO^yc^ *tR‘n5 ^} MgCOij=« 

MgOH-OOa i ZDC 03 F=ZQOH-OOa I 

(d) ^>t-Wt^*l-~c^t=f c^^st^r ^t^R^FC5? n^srts^-'at^^tafR 

wtR^ ^^1 I ^t*f' 

«rhi«i ;qc«i I afrr«^5ptt^ csr^ ^ wu*\ 

*j 

^tul ^1 ^^11 2 ZoS + 302 = 2ZiiO + 2£0* ; 

QPbS4*302=2Pb0 + 2S02 I t^W ^R^l nm 

^1 Vf I ZaS + 20^ = ZqS04 I 

(e) ^^'f^^rwPT—^ '^t'f-taft?*! tRI 

nR*t^ ^R^ll ^ C^\^) Q R’ffaft^^ 

^^^%1 gte5 ^B5^tC*r n^tC5?1t^ R’RfJT ^at I 

i^Rn R«rtR^ ^1 «rt'^ ^Rps 

-arcw ^RrI «ff55 i *\Vi <ftl[-'3(a( *« 

rRv I 



MBTjIIjB AMD TSBIB OOMPOOMDS 588 

I vij^ ^ ’at’t^rW^r 

c^?r^*t ^<«r^ ^iri ^ i c^ 

f^»f^OT ^<ii ^t^tcf ?f Vila's 'Q 

i(t’]5 ^C'^'SFl <ff^^ ^CBTOT 

«ft^ ^N*! I 'Q «ft^-3i^ 5Tc^ 

»r^w| 5rt^ i 

^’l?f \ m3?^ 

m ^t^?i Bf9r 

J «rtff¥ f^f^ivl 

^ ^ gji f^’Tlsr^wcn ^ i 

*ft'g"3rsT ^v>m I OaO+SiOa==OaSi03 | 

^Jtf^ ^ cTF^*r 

^ I Fe 0 +Si 02 =FeSi 03 \ 

Q. 234. Mention* with examples and equations, the prineiprea. 
of different methods of extraefion of metals from their ores* 

<rt^^ f^t*t^ ^ 

I ] 

Ans. '€ «sft^ ^ TOf I 

»rt<ft?r«r3: 'e caFm?^w 

Htzw I ^f^t 

^’ui () <rr? 

«intw^i?i 1 ^t5il ^^tr?( ^ 1 ^<rl,—ifST 

12nr1^f^ ntrtc^ »tt«ftw: fiS i 



BIOHBB IttOONDABT OBBHISITBT OaMPASlOM 

(i) (ii) (iii) 

(iv) I 

(i) ( Gftrbon rednobion process )—^f^- 

Al-^^ Zd, Cu, Fe, Pb, Bn ) 

\ «?3r 

'3rr«ri^<i^ c^t^-^T=^5r ^ i 

(F 02 O 3 ') «t<rc5f '5’IVf'® (calcined) 

^ n?t< ITS I ^ 

‘^’f1 ^1 (ZnCOa) ^^1 

irf^ Zn003=zn04-oo* i 

Cs^Q, ^ ( roasted ) ^1i1 

^1 2ZnS-f 302=2Zn0 + $S0a I *ft^^ 

gfU’® '^^31 

^j\ vsi I Tt=^sT insitwt^ ^=!il f(\^A f^«rtr^ 

«r 1 ^ ^ 13 ^ ^rt^-^sr 

<rr^ ^rtV 1 <rt’5-3|5T e «fti; 

»l3ftlin ai'«^ ^ I Fe203 + 300=«2Fe+3C02; FejOa 

4*30»*2Pe+300 j ZiiO+0«Zn+<OO. 

(ii) (Belf reduction process ) “’*rc3|V 

m\t ’fJli9|5i1 (PbS)-c¥^*t 

»it‘Si^pt^« ^1^1 

3Pi)8+80**3Ph0+2S0^ j PbS+SOa^^PbSO* j 
SPjbO-fPbS«8Pb-fSOai FbB04-aPb+280», 

€«fl hs^ ^ 1 

(ttC ftctw "Hlftl <Btoote>ljttd tw««»}-^1f^ 

«<fWt«W WOT WWff Ns, 0», Hg ^ffVHOT*! 
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^ I war 

«l«a1 I c?Fl^r^'®tii^ ^ ^55 I war 

-cwtw *[rft‘«f Wsl^ =pfaat I ^^< 1 , c^alw 

wTtwf^^t^r cFtTt^®, ^Tt^it^tw ciPW^^r 
( CftFa) ^^Ttf? I '3%-f^C?rOT W 

wfacw ^ WTtCi^tt® <3Ftf%W ’fTt^ 

^ I (AI 2 O 3 , 2 H 2 O) '®tTl^- 

.wirtN ^v«i^ ^itc^^tc® 

'WTi*5j^f^atar ^ ^ 'fl^N wrlx^rtc^ wfwiww ^ i [ war 

<ft^af»Rt f^art*lOT ^CWt5^ Cif«( I ] 

(iv) ( The thermit process )—^ 

'WC’^wi ^s[ «rt^c'® Swifts wa 1 

^ I ’i«f1, CrgOd C^ wri^twat^ Wt^l wtlfisi C3Ft1^a1W 
Wa 1 Cr 2 O 3 + 2Al=20r + AlaO3 I 

(v) (Wet process )— 

1%N^«i wfal 5RC«nr 3r^c«i 

CWtSi ^ cmn ^ I ZnS04-^^ 

3r^t«n[ *ifl5tt^^ wfro wTtc^r?® ^ 

ar^t«i c5i\?l c^t’f wfatw ^ i 

GaSO^ 4* Pe~ Ou 4* E'aS04 

# 

Q. 286. How is sodium extrsoted from (o1 Sodium 
hydroxide, t H. S. 1966, ’68 iCompfl lb) sodium «“®^y ^g^gj 

[(s) CTltwrt^ (b) 

fsrrtwTfi f^vtPra ^ r ] 

ilos.(a> cmf^ 

—»t1*i« cntt^JW i5t?s«ii^5 w nfl^tPr® ’8!^ 

^jtwIW CTifnrt « iSlttSWi ’ntWtOT 'HftiWJi HI ’f^F* 
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^9^ ^ ^tlR ^tc=v J NaOHs^Na^ 

+ OH“ I Na“^ ^Ttf^ 

c*rtfwt^i 

^ir I OH** ^rtciTii:^ ’«rtf^ ^Jt’f ^tk(l 

OH nf^‘f'5 ^ ’^Of fk^l ^fkl W5T '« 

^ I wtPitc^ 'st%flr5r i 

f^f Vt I HaOi^H+ + OH" I 

wnz^\m : ^siTt^tc®: 

Nft+ + e" = Na 40n"-4®“«2H20+0fl 

2H'*' + 2o"a=Ha 40H’-4o"==2a2p + C)a 

^Pg—dl<^rf& *ttC3[ ’fJl’T 

<5jT^CSR 5T^'5ICS=T *lt^1W{ J 

■^^^] «rtc^—^Ttc«(ru5^ 
^t«r ^z^ I 

c»rt^l ^^1 ’*rtc^ \ 

C’ft^ft^t^ C5t€ «(1W 

«?ttl^ I 

C5t*S 

^*nI^ 1|1^1 

MJRfw-^iTO '^irw sfW TO I 

■^ift'its ’(rtPitcw »'»'»K"t + 

*fSi^ ’rfNf cnl»t 5 ^ftJti 'rti?f I ^v4}Tt? 'ffflStft'* ♦1«*i ^JlwTC® 
«i(tif>i(rt <tr tw t w 'iftnw •’.•wwi ^Phw^ wiwwrt 






METAIS AM> TBBIB COMPO|^D'« . 587 

I 

•fW f?1l1 I 

^ I ^t^tcafjf ?flt>i C5tC«^ 

f^i I ^Ic^csR njt»i c>rrf®Tt^ 

^t^i «rrf^^ iTl I ml ^f^ait«i c^tf^^tsr 

Ff^5?r »i1^c^rf ^fei^l cTOtf^cs^^ ^jc«rr ?t^l 15^ 1 
(b) C^rtf^Rltsi C^w^ S 

c*^tt^Tr5^ c?rw|c'5? 5rw c»^t^%^1^ 

c?Tf^s[ I cjFt^tt^ 

Na+ ^ or I Na01^Na++0r I Na+ ^rtT^TlW 

^t^I1 ^|!l1 <sf^«l 

^ I or ^nu^vs 

^tc*[ J5?" ^sf^sr wt’f cFtf^sr *f^5rf‘ip5 m m csrtf^ 

I csrtRjT i 

: 2Na'*’+2e“ = 2Na 

^rtwtrs: 20r—2e"—012 

S cntfi^rfsT c?Pt^t^®^ ^rt^if^irts? 

?Ff^lH C^tf^tOT ^5? I ^55 

c»TTt®^ta[ c3Fti[T|« 'ii^N ^s’Taf cnTf^^rfs^« C3Ft1^5{ ’Ttar ^ap1^ ^ 
^1 c^rTf^^rt^i ^ I c®rN 

^tcaf f^af«fC?F 1^. m ’^1%*^-<2f?ltc^ 

f 5fr:5^ ffc?F at^i »srw|t'?'« 
^ttsrlw ^’sr I 'sjTti^rtc^ c*ttc^f5icsn 
im\ff ^Ftwr®!^ =^5T 5?im ’»rfr^ 1 wtcjrtwi 

5iR[W f^%i c^ik'tt^ tN 

w ^-wfft 'itc? ^tRH?5 ^rtwti® S^iif 'fflliSisisriiWteTltw 
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HTGHBB SBOOKDABT OBBMISTBT 0OlAFA^llOll 


*ttc^ I ¥!%C5[ ^jtc^rfr® 



61 itt fByj—vgi^ 

^5[^c9t 5?9[ =3[tf^?il ^tcar ^itfn’al i ^Ttcsrt^'® 

<¥tf^ f?Fi 1^1 m I 

Q. 236. State the properties and uses of sodium. 

[ c>rtt«trtOT *f*f « 13 

Ana. «(< : C»W—C»ItfBltit ?i1l5. ^ »ItTl. «fn 

«<wn'fl « ^Wfl^ I ^’T 'St’f « ^l^vlfit^tfr I 

CTi1%y|^ ’^(a si^ I 

**rrtw iftw «% I ‘fl^w »ii3Br®l 

a) «(t# i|W!?r CTtftflm ^iatwt^w? <rr •ta? i 

<« O0a-<4Rr 4WPt <Ni WHS Prtfiwt « TrtiatSi 

Itfiw'Wi hIh*«» tit%«t»sPMTTWim) (u) Ttips^ 



MBZAXiS AND XBBIB OOatPODNDS 
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^risi’sn ^ ^ii-^-N c»ftf%i[t5r '« c*rtt^?rt^F 

Vli\ 4Na+Oa = 2NasO, 2Na+02=Na^0a ^ 
(iii) >ttchr*i wn ^c?r c^itf^star 

^ I 2Na + 2H20=2NaOH+H2 (iv) 

<2ff3TtPf<5 ^f^«i ^ 2 jjft+a aoi 

= 2NaaH-H2 I (▼) (3Ftj^5f ca^WN 

2Na+0l2=*2Na0l I C^rtfcltsj (30u®C—40t'*O') 

c*itsts(t^ 1 'i^c5T?r "sirtpsrtf^^il ^ c^rtf^td^ 

^C^I 2Na + 2NH3=aNaNH2+H2 i NaNH2 + 
H^O^^NaOH-t-NHa I (vii) ^t^§tC«riT (i60"a) 

c^^m\^ ^ 

nit»! I 2Na+H2«2NaH j NaH+HgO^Ha+NaOH \ 

(viii) '»rTt^l^f^’st3[ crr^l^^c^ 

f^srtffl^ l 3Na+AlOl3 = .^l+3NaOl I (ix) ^ 

c*rrf«^t>i c»rttMt5f 

c^\^^Vip{ ^ *ff<[f c»}ff%^[dsr* 

^ecf ^T<Wsn 1 

Q 237. (a) How is caustic 8»da manufactured ? (b) State^ 
its important properties and useSi [H. S. 1967 (Oomp.) ’7(rl 

[(a) cnt^if¥^*tPtisnr? (b) t^^srirrsi 

'«i j 

AOS. (a) 

#5H ntwf ^ i mn 

ffin c3Fnii?c^ff mn 
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BiaaBB SBOOBDaBY CHKUISSBY OOMt&NIOB 


^«r TO I ^c«fl ^C»T 

arrRsr «rrfc5irc^ ^ ’frtTOn 

^ *Pn> 5I^ ^^1 I c*!rf®^tTsr 

^ c»rtf«?rtOT I 

;iic^ ^5i1 t^Cf ^TtxC^F 

decomposer ) 'arlRYl SfJll I TO?-’Ts^^ 'Q 

« 

cnm ^ I ’ftfl? c*!tfwt5^. 



62 fpai - ws 

1^ nT^*f ^?1 I c»it^t^ 

rpw*! 40 ^if ?rt% 

FtSsr 5»#4f c^rtTO nfl'f® ^1 n i TOt ^ 

nt^tn ^t<n n i 

f t ati ir fi r¥ fMSwi-(i) ai%5T (cjpmlowi ) 

** 01*' ¥tiR <rtt^ ^rs w tfitc¥ H*« OH" tos^ ^ i ^f^v 

^owwi wi or 'rtw ^jimiw ’»i?i wi «?ra 'r"*»pi 'wt’i 
illl a?}fl» ««m'<rtc«w a* »mB « H*'WR ▼rwti* 
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^ f%'« ’8rt!R ^CST^Jjr (Sr^*! 

^91 ni^r I 

2Na0l?±2Nft^ + 20r ; 

S 2Na'*' + 2e"=2Na 

«^Ttr5{tC® : 20 r— 2 e“«Cl 2 

(ii) *ft^?-»r*N«5F^ m 

ot:*! ^%1 I nn^ 'ir^<i 

2H20:;^2H+ + 20H“ 

• 2Na-2Na+ + 2e“ 

2H'*'-1- 20”«H2 

2Na + 2HaO« 2Na++20H- + H 2 
(2NaOH) 

'3im Na+ '« OH" I 

160 cif^ 1 

I isrl?J s—5(1 «f!f^c5T c?(“C?iyt^r f%%9[ 

I ] 

(b) C^lt^ 5ltw1 ^ftSftCr 318*0 -v£| ^ 9ffilKl m I 

Sft9( ^ »(1^tC5(^ ^9 pftig?t I 

’«[Tlftc®^ 519*1 '6 Sfsf 9^C9 I HOl+NaOH^NaCl+HaO. 

C?f^^ WpFff ^^1 

B'eOl3+3NaOH=Fe(OH)3+3NaOi 1 «ntC3ftf5(^lTS[ mM 

.c»rl^ ^ I NH 40 l+Na 0 H* 

NaOl+NHs+HaO I ^ 3WW ^ tWI 

1 c^m% 

1i^ w ^^n9( -^vsi I 




593 BIGEBB SBOOHDAB? OEBIflSVfi¥ OOMPAKlON 

Zn804 + 2Na0H»=Za(0H)j| ( )+Ha804 

ZafQHh + aNaOH^NaaZoOg ( ) + 2H20 

Ala(S 04)3 + 6 NaOH= 2 Al(OH )3 + 3 Nft 2 S 04 

('•rt^rrc^n > 

Al{0H)3+Na0H=NaA10a ) I 

C*rrf®?lt3r TOl 002 + iNaOH« 

NasOOs + HgOl 

vSTx fsf^^ *lR^ C*ltf^¥f^ fifxC^^ 1 

ZnO+SNaOH^NaaZaOa + HsO ; AlaOs+2NaOH=3NaAlOa 

+ HaO I ^^3 253 Zn 'Q A1 

^3 ^ Cf^ I 

C»!tf^ <1^. ^’fSf 'Q 

c^djffetKtsi ’iRc-rtTO 'Sirs fn^'« i 

Q. 238. (a) How is sodium carbonate manutaetored by Solray’a 
process or Ammonia soda process ? 

[ fl. S. 196i (Obinp.) j 66 ^Oomp.) j ’68 ; 69 , ’69 (Oomp.) 

*71 ^Oomp.j i ’72 i 

(b) State its important properties and uses. 

[ (a) ^ *rf^rc«iT 

(b) ^ mm I ] 

Ans. (a) ’^rrtcsTlft^rl'TN^^ 3it^^ ( 

mn )-m rN sf^rR^ 

^ I c»rrr®m 

3jm» ^ ^rtcsftR^tsr csFtiiT^ (zsrt^r) 
TO ( c»[tf%sR 'Sir 

%m ^Rc^t Rwifir® ^ifi ^ 

n I NH3+OOa + HsO«±tlH4HOOs > 
lfaa<*i!la«O03 -♦“NH 4 OIJ 2NaHG03«Naa008-f HaO+OOt I 
cfW?c3^ nRtf ^ i 
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wr jfts ^ti-^ nrf^ 

^t^i:=r?r TC?t 

vs)^^ 'srrtcsrt^tr® 

^v?\ ^5%^^ '^t’f- 

sM 40“— 60‘o-^?r w ^ I 

^f%3R 

^tc^r ^c®?f 

'Q ^{rt^tCHf^^taf sf^«| 

'®rrtc5(tt^5l 

i^v I ^Ttatf^1->^^!^^ 68iT; 

;gt^sf '€ 

’ftClf m\ 'iJ^N %5 f^®t^f1 *fC? I 

(ii) ^*r *rfiiFt®r5T— 

^*tc^ 'srtf^fl ^c^?r #tc5?[ f?c^ 

flOT ^?(l-\^ '»rt^«l I ^t^5T f t^?r 

tf?(1 «2f^'3 I 

nm *tftl5t^ ^1 ^ l 'Q 

^rr%1 ^t»itsft^ f^?i1 ^ ^ 3rt^ 

c*rrf^ ^v>in ^ mm ^ts m m\ 

38 






594 


HIGHBB SBOOIIDABT OHBMISIBT OOMPANIOB 


m 30®.40“o-4 


«RiwiPfin-5i3^^ sfn5T 



c w i it5t ? w 

'64^1? ffe5-c5rf$?rf^ 


^^nfR 


»rW9r tC5[ wVs "^1 I 
'®¥ ^^1 ^ I 

(iii) C’TtfWt^ Ttt“^1^C5f6 ?^- 

gftr® 

'st^-i 
I 

CO2 ^ 

I GttCO3==0aO + CO 2 I 

'^Uy "ct^rs 


^1%1'Srnc^t%1 ^*^1 ^5 1 Oa(on)2 + 2 NH 401 = 2 NH 3 


+0aCl2 + 2H2O I 

(b) ^ “c^Jt^l ’S():t>[” Ji'tifi I 

C»ft^«l *rf?‘r3 ^ I C»ltf^^1^ 

f»f NagCOs, lOHgO I 

^ir®rt% 35rtJT, 5^tiu$ tf!rt 

NugOOs, HgO (:^<nt»niii:n '>rtc^ i ^rt^r 

59^*4 ^91 I 


H»400drfB«O^NaOH+NftHOOs I 





MBTAIiS AKD THEIR OOMPOtrifDS 
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^1 NaaGOa+HaO + OOg^SNaHOOg I 

^ C*}t®1 I NB2GO3+0a(On)a = 

0 aaO3 + 2NaOH 1 

NagCOs +2H01« 2NaGl+HgO + COg 

^\^u '« c»rt^ 

c^tV® 'a c>itf^^i1i:^^^ 9t^«l 

Q. 239. How is caustic soda prepared from sodium carbonate 
(or by soda-lime process ) ? [H. S. 1962 (Oomp.)] 

'Siw^ ] 

Ans. ^p5— 

^ c»}twi 

I ^:?Nt ^ c»rr^1 i 

Na20O3+0a(OH)a=piNaOH+aa003 I 

10% 3iW 

^51^ m] -m^ 

^ ^xjsf cif's^ I 

’fcfi ■^nftf^'® ^ 
nti? ^1 I f^i c»rtf^t5i 

4jr|f%Cin^^ ^ ^ ^?r 1 3R«fl^ C^1 C9Tt^t?[ 

^1 ^ i 

^rWc^ FfsTti? ^^1 ^ I 
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BldHBR SEOOlfDABT OHBUIPSTBT OOMPAKIO!! 


OaOOs i ^f^c9[ jp{ nt^«fv5 

Q. 240. What are the important minerals of magnesium ? 
How is magnesium extraeled ? 

[ H. S. 1962 ( Oomp. ), *66 ( Comp, )] 
[ jfrf’twRalisn «t<rf5t ’(f^w f¥ ? 5mnwft5tit «rt^ fw't 
5F?[m ? ] 

Ans.. »ITKC®rf%TMir MgOOs, 

MgOOs, a»OOs I KOI, Mg 01 „ 6Hj,0; 

HgSOi, H 3 O I 

*nlMwr»i?rit«ni fSwMsrs *1^ sirfftsil^rtsf 

cFftiTt® ^ ’rf»r3 ^vflcsR«i ^rtiiifc® 

CFtfe ^ I ’?rw:ai1^5l3t cFNttc® 

« 

Mg®"^ '« or«rt^ j MgCi2$Mg®++2or i 
Mg®* ^ 

Mg wtc*«rtc^ I csFr^it^- 

^srhR or wt^f ^r<[ 

orfftsr «rrr»n5c*f «rjtRtcw i 

; Mg®*+2e-5rMg i «ntRti:® : 20r—2e“«Cl2 

*m3{ MgOla '« 

NaOl-.fl?f (KOI. MgOla. 6 HsO) 

»it^tc^ 700* m i Mgoia-^^ 

«Rr NaOi I *ftcai 

•ttCQR ^ ^ W 

^K1 ®smc5rh5 '^'^9 <2p*t^ 

’Ttcf I mw\k^ wtcmc® oTl^ftsr-srn 
nm i c«ik 
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^ ^ ^ I *ttOT 5r«fTf^ 



C3R?!565ff 
6fiiT"s f^—sfit?{ci(f5raT*( 


’fjt^ ^ ^1 

^ 3Ut?fC^?ltOT 

^f%C'SR ^1 f^?r1 5(1 

ca^fi^r cntc^ft^r ffl'sfsi-'W 

^1 ^tc3[?[ 5iTt?tcs?^tOT 

^ZW 5[Tt^C?l1^t3r 

MgCla ^1 I c>T^9f?r 

’ff^^ l(jt^i:5{%1^ MgClg ^1 

i 3itc^ sitcsy 

’TtU 


I Mg-vil^ Ic^Ssr-'srt*!^ K <1 Na C^% ^^1 Mg®"^ 

«f<«(^S[ tz^^^^ m‘\ I 

c*^t?^ 5rTtnc?rf^^t3r ( MgCU, 6 H 2 O yc^ 

«f<«rcj[ MgCla, HsO-c'3 \ t^^z^ 

cip'firt^c^^r (2f3jtc^ MgOig 1 


Q. 241. Starting from magnesite how ia magnesium 
extracted ? 

Or, 

How is magnesium extracted by carbon reduction process ? 


[ aiTtrrr^i^’at^ ^ 

f^srtT*i n^f^c3 ^umc^r^rrsi ^1 ^[?f ? ] 

Ans. . #tp5—( MgCOg )“i;^ 

i calcined) ’ITWsif^t^ 'e ^ I 

Mg003:jMg04*,00, I Sb6 ^*rs(t3[t!f nmtJlRiftsi 

^%i *rf^ ^ 1 MgO+c^^Mg +001 
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f^t^^rl f^ar«rlfec^ 'srr^tc^ ^ i 

'srm ^tt^!rl 2000“ c*i^c^ ^fS 

^1 ^1 3rjt?fci(f>i^l5^ ^^1 ^ncsTf^f^itc^r 

^5? 5(C5rt^i^ ^ I 

*tt^^ 1^1^ ^^1 gft ^'m 

'tiT*! 

21.0° ^ I sjTt^CiTf^tsr 

’ftc^ ?n I sutncJil^m t 

siTt’tWf^l^lTl t^5-5tCl- 800° C^ifelfC'® 

^t'«l ^(TtTOf»f¥(5( 

*ft^^l I 

Q. 242. State tbe properties and uses of magnesium. 

[ H. S. 1961 (Corap.) 1 

Ans. «iinc^^tCTr?r «f^s m 

»ft*ft *ft^ I '« I 651°C 1 

1 

*fc? I »?f^^ ^fm^ ^ISti 

2Mg4 02==2MgO j SMg+Na^^MgaNa 1 (ii) 

^C^«R I Mg+2H20«Mg(0H)2 

-f Ha I ^ ^^^^ MgO '« TO I 

Mg+HaO^MgO+Ha (iii) ^^1 vii3(^ 

Sirt«tC5rt^?T5r ^ l Mg+2HCl*MgCla 

^Uit\ (iv) >rTtnw%tS| <3Ftf^d nnc*i O ’tTtC»f 



METALS AND THEIB COMPOtTNDS 599 

Mg4-Cl2-Mg0l3 ; SMg+Na^MgaNa I (v) 

f^^CST I 2 Mg+ 002 = 2 Mg 0 +a ; Si 02 + 2Mg=Si + 

2MgO I 

( Al. Mg ) ( Mg, Zn, Ou ) 

Q. 213. What are the minerals of calcium ? How is calcium 
extracted ? [ H. S. 1961 ( Comp.) 3 

[ ^Tt^fetc5r?f f% ? ^mf^?rt5[ ^ f ] 

Ans, ^ZKJ \ 

(i) (CaOOg ) 

MgCOs GaOOs I (ii) 

fwn^t^r CaSO^, 2 H 2 OI ^'Q^*nr?r 

CaFa I (iv) CaPa, SOag (P 04 )s ; 

Ca;^ (^ 04)2 i 

^zn 

^ "SiJ'tCS^tC^ CsFife ^ I ’tf^'3 

CjfW^C^ Oa’*‘*‘ ’srtTi;^ ^6 or ^Z^ I Ca0l2^0a®‘*‘ + 20r I 

Ca®”^ ^1 «i|^. 

or 

c^\^^^ ^ I 

^rtC'^ttC^t Oa®‘*‘ + 20”=Gai 'Siltcsit^ : 60r— 2 e“*=Cl 3 

^ff ^—^ CSFt^t^^ 'e 

‘^rteifeitJi Rsri (6! 1) 51^ '^f^zm ^rWro 7oo’* 

^n ^ I ofW^c^^ 
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HXGHBB BBOONBABT OHBMISTBT OOMPABION 


<2rw^ mcai^ 

I f^a!fc«f?r 

i^f^i ntc^ 

*\vs m\ 

^OTt"sC»f *lt^l I 

'STTfCSTtC®^ I C9lt^^ 

4 

^t*tl ’jrq 

_ -nt^^ f5Rst‘^ ^ "-sit^ 

^9|f& 

55PTt?:«rtw ^tBf 

*^Ftfir® cjFt^tt's f^ftl ’STTtcsrtt^ captf^^r 

^jp\ ^ I ^TTc’^tW ^ c5ih 

4rtc^ »itf^?il I ^ 

ifm'srwc^ ’tt'e^ii ?c®^ w «rm »i^f«n 

•5ftips f5pan:«nr ^ I 

Q. 244. State the properties and naes of ealeium. 

[ H. S. 1961 (Comp.) ] 

[ ^ ‘d^ ^ I ] 

A*i«. ^^^ t WtU ^f1. 51^ 

^ .j i‘62, ftmt<t.¥ sio*o I 

^ ^%rsr <fr^ ^ 
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1 ^taps 

‘®ff?5rt‘l 5^J7t5rffl1lt3I l 2Ca+02*=2Ca0 : 3Ca+N2 

“CajNa »it«ft^«l ^t^^TtaitlT m i^C^W 

v^ITn I Ca+2H20==Ca (OH)2+H2 I 

(iii) HCl ^1 HsSOi-'il^ »lf^ f^fe'hr ^ 

CIFt^tt^ ^1 Ca+2H01«= 

CaCl 2 +H 2 I (iv'i €*l3t C^Ptf^OT ^TtST^Wt^ 

ClPt^tl^, i^t^5tC«?OT 

*lf^^ ^rt5I%l5I I Ca+0l2=CaCl2 } Ca+Ha^ 

C!aS2 • 3CaHhN2®*Ca3N2 j Ca"f‘S“^CaS j Ca”f'C2~Ca02 I 
»1’^< m fsi^si ( abs-lnte ) 

m j 5{f^ c^t^r *rt^ 

Q. 245. How is lime manufactured ? [Cf. H. S. 1963] 

State its properties and uses. 

[ gJf <sim ^^1 ^ I ] 

Ans. 128^1^ C?^ I 

Q. 246. Name, with formulae, the important minerals of copper. 
How Is copper extracted from copper pyrites ? 

[H. S. 1960, 1961 (Comp.), *63, '65, ’67, *68 (Comp.),’69,’71 (Comp.)] 

AIM. irfsTWr *)t*I—•rt^Tt^ GnFeSs ; Cu.O ; 

’PTt? «1^ CuaS i CnCOi, On(OH)B i SCnCOs, 

Ou^OH),! 



602 HIGHBB SBOOITDABT OHBMISUBT OOMPANIOW 

»rr«ft^*r^: ^*rhr (OuFeSg) 

f^tf^ ^ I ^ I 

(i) ( concent''ation )—^ST 

m nflTr«i 'e ^%i ftasfc^r^ ^ 

*tc^ I ^^tc^nr c^^l »rs<5j^ 

^ I 

(ii) Wt^-WW (roasting)—^ 

« 

t^rtff ^C*r ^ 'ii^Ts »rwtc^^ r^w**f SO 2 ^* 1^*1 

^1 mm ^1 20uFeS2 + O2=0u2S + 

2FeS+S03 i 2aaFoS2 + 402==OaaS + 2FeO + 3S02 ; 20u2S4- 
302®^20ti2C) 2 SO 2 1 

(iii) 1%^9R (^ <£f^) 'smelting)— 

’« '»rWljc?p^ 

c**Fcaj) m gttC3 ( 

^ I w?f ’®i1wti*r c^^' »rf5T^it^ 

*ff%®r^ ^ I c^^*T 

c^m <rf^^n:^ nft«r5 ^ i »rt®T^t?r''«rt^f^ 

c^' #i?fi c^ i ^ 

TO ^ ®JtTO »rt^ft® TO 

<p^'TO 5t9r^c^ *if^ f^faFin ¥1^51 t^t?r . 

R4i;«F^ «rrc^) 
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( matte) i 

40-45% 30-35% «ftK 25% I 

2FeS + 302=2Fe0+2S02 j FeO+SiOa^IeSiOg j 

CuaO -H FeS « OuaS + FeO. 

(iv) -- 5i7li:T&?r 

^1%ri twr^ 

SlTtC^f 5[?fr f^1 ?[tl ^^1 ^11 I 

Vila's 

^^^1 t*if%^^c& («ri^-5(^) ^ I «it^-'5i^ 

^^-C2f<?t^ ^ I f^^«rt>I fei7N*t 

Wttc^ Wtf^^ ^ ’tw 

?rt’^ 55 ( nfi«fv 5 ^ vfj^^ so 2 I 

1^ I 20u,S + 303=20u204 2 SO 2 ^ 

2Cu9O + 0u2S=6Cu+SO2 I 

1 ^ ySi^K ^1^:1 <?rtr^ ^*tt^ ^ 

Sf1 I ^*Th( 'SO 2 

^ I tKiZ^ ( blister ) 

( 97%--98%Cu ) I 

(iv) S (tt) ^ntrsr 

Fe, S, As, Mar^T ‘^tC^ I 

'ifetei ^i\-<2r^tc^ i 

'ii^i c^^t*i ^ 

^1 f^li^t OuaO nft's 

STtf^l Cf'en'j T^ I ’frf’t ,'«PEFt^C^ 



'604 HiaHEB SBOOin>ABY OHEMISTBT OOMPAMION 

^ I C*rtf^!; ( poling ) ^isff I 

'99’69^ I 

(b) Wtt^ (5%-10%) 

J9^*l (15%) *ftC3f 

^5l1 ^Tf v£l^^ ^ I 

5[c?fr c?it^1 <t^5 

mi^ ^ I 

^*11^ arlt^ ^rtc’ift^- 

Bf?l1 «ftc^ I 
'sntWtt^s Cu-2e* = 0u“+j 
^Ttc^®; Cu®* + 2e‘=^Cu 

Q. 247. State the properties and uses of copper. 

[ H. S. 1963, '67 (Comp.)] 

[ '€ I ] 

Ans. trt—stt^T 5j< ( ) ^s(tc^ I T?t^- 

5f3|^hr I t?rl I 8*94 

1083*0 I 

^I*ii ! if4^ ^-(i) *iW4«i 

^tC911 I 2Cu+6a«*2CuO. 

<ii) ^ ^ s^1 1 (iii) i?t?CS?tC^ ^W1 

^f^1 «S1\ HOI ^1 HaS04 

«rt^Tlt^ *rrc? i ^®rr^ hgi 

' H 8 B 04 ’di ?ta flr^ ^ ^ 

^ t 2Clu + 4H01+O3»2qo0U4-3HaO ; 

'Sibi +.2 Hj 804 4 Of«aousd*+^HfO i ^ h^ 

vffe9T ^ *ffS*r® m h»S04 
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^1 0u+2H2SO4===0aSO4+2H3O 

+SO 2 1 

ySi^K ^*t3j[taj1 srr^#^ 

srt^cjtc^sr ^1 sfl^ttn 1 

nt^HNOa ^s 0u+4HNO3=au(N03)8 + 2H20 + 2N02 

^tfs’tt? : 30u+8HNO3 = 30u(NO3)3+4HaO+2NO I 
(iv) C?Ftf^^ ^ »ff^ 

'e ^ I 0u-|'Cl2==CuCla i Cu+S- 

= OuS. (v) Ag, Hg) 

-^F’tr^r '5r®f»rrf^'® ^c=§i I 2AgNO3+Cu=2Ag+0u(NO3)21 

«ftf ^ ^1 ^ f. 

CuS04 + Zn=ZnS04+Cu I 

^^f^tffcc), ^bdW tc'i, 

Q. 248* Name the important minerale of zinc- How ie 
metallic zinc extracted from zinc blende ? [ H. S. 1960 (Comp.); 

1961 ; o£. 1962 (Comp.) j 1966 ; 1967 ; '70, iComp.) *72 ] 

[ <£r*(t5T I csr^ 

Ane. ’^rPrW-PfN^ cs^, ZnS j ZnO ; 

ZnOOa I 

lH«fH«r—Qf-a 4^Ti1 ^1 f¥>.^ 

I 

(i) «rt^fiiCTf?r attft?^*i—?< fsR’F csr-aw «f3i « «[?r 'il^t 
»t1^ PKSI^t *ift3 l^tsf® 1%arct? frs ^ *55 I 

5llJ[ 5j!11 ^^*15 CT*rt5 >5^ ■ 
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^ v£i^^ srtf^ to 

C^^l1 Cl'S 1^5 I 

(ii) ^^-Wtir®l—^ W- 

^srt^ ^ ^ i ^rf?TO 

fif*^ I 

5»rl^t3r fif‘v^ j ^ » 

2ZnS+30a«2Zn0+2S08 j ZnS + 203«ZnS04 I 

'*ff^^?r, ^t^*i f^srf?[*i-tw?it?( ^1 

(iii) C^t^-^< 

WTO I «fc3r^f& 

^ ^aTn <sttw-TO^ TO 

certain I c^^i ^5 



fltr® /rtiftcsri ^ \ c«frf%%TO '«nt^ fStr® 

3La$o'^ ‘^m ^5’ I %’>' c¥t«r ^?ri f^«rtfw ^ 

TOW^5 ’ftt’T I ZnO+0«Zn+00 I 
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t%WN*t (srt^c^ ^ wt^usir 

fSrs^ ( zinc dust ) ^1 W^t^^SiPCn 
«f>n ^ 1 f%N^ itc5 Fr^Ti I 

( spelter ) I t^tC® 97%-S8% f%“s^ c^l®, 

^■n?ff^^ ^Tif? 'if^3rtu«i <?rtc^ ( 

(iv) f?c»ft«(ir —^ I 
920’ C»il%C.3}m 'Q ^Tt®fwt3[ 

-nfil'® f5|2sfci f67“ ^^?i1 

■^c*! fif^^' i 99'99%) ^^C*f^--§fiC*t «tt'QI1 I 

Q. 249. Describe how zinc is extracted from zinc blende by 
electrolytic method, [ Cl'S 

I- 

t'‘R ^<511 I ] 

Ans. f%V^ ®f?^- 

<2Rt^ »if^® 1 f^‘s^ 

I ZnS04:;fZn®+ + S04®“ i HaO^H* 
+0H“ I Zn^"^ 

I OH” 

; Zd®”^+ 2e“ ■* Zn. 
s 40H“—4e“=*2Ha0+03 I 
(i) 248 5i“s C?<t [ • 

i . (it) ?ttfyf® i%v^ c^'isc^ 700’ 

^t\-(2f5iti:^ ®tn“Wtft® wi ^ I twx^ 

» ZnS+20a «ZnS 04 I fr>^ 
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I g^-cnt^ (milk of lime ) «llm 

*« ^^tcinr f^%^^5jicn 

( STtff^f1 «FTt^f^ 

^1 I *lR?spc^ y^i«l ^t'Q'ai ^ I 

(ili) ~1%"^ 3f^t«l 5I\ 'Sfittn® 

cm ^rfc^t® ^ *it?tc5n- ^=k-'Ri:srf«j ^<I1 

^ 1 fsTv^ ^sri ei^in ^ i 

fif^'^F 99'95% I 

Q. 250. State the properties and uses of zinc. 

[ H. S. 1961 , 1967 ] 

[ %m ^ 'Q I ] 

Ans. #l5Tt^ ^rtfl «rr^ I 100"0*4^ ^ 200®O- 

^nsrtsrhi loo’—loo'o-vii? '« 

«r^ I 4i9®o, 7*141 ^^1 '3H'« I 

Itaft^fsf^ «f^-(i) '«rt^ 

rft? I ^t?p5 ^1 ^i%c^w, ^ n-j^f m 

^tC^ I f«rN^ ^\^S{ ^ I 2Zn+Oa«2ZnO I (ii^ 

^9nr cTt^r f^?rt ^it^rt^f*! f^* ^ m ftc^firs 

^f^’sn fif’^F 'Q ^Vl9i ^C< I Zn + aHgOes 

Zn(oa)a“i-H.j I ftferi 

^ I Zn+HaO-ZnO+Ha (iifj 3!^ HOI ^ 

C1Ft4t^ 

^ ^1 Zn+9a01*ZnCl8 + Hai Zii+H9804*= 

ftiSO^+^ta * ^HaS04*4^ 
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^ WNiH.SO* Zn + 

2 H 2 SO* = ZnS04+S0.+2H,0 

srt’fif 

^tf»i®, Sfcsf!? 

3»titS5 ^®JtffC® ^Vi I *1^ '9 : Zn+4HN03= 

Zn(N 03 )*+ 2 H 20 + 2N0, %®®r ^ ST^ witftc® ; SZn+SHNOs* 

3Zn(N03)* + 4H*0+2N0. (i-<0 c^l'Sl ^1 *t^t*r f<^ 

f5»*N^ ftin C*ltf®^lts( ^1 

fe^*t«^irK-Zn+2NaOH = Zn(ONa). + Ha. CJFff^si ^JtC*T 

CSFtflT^® I Zn+Cl 2 = ZnCl 2 . (vf) ^*ftf,- 

Elft»r®tffCc«rw ^jtf? ar^*i «ff®^Fn^ 

i'CuSO* +Zn = ZnSO*+Cu. 

^®Tlff <21®® fif'N® (ZnO> 

tff®® ®firt®, f»i®^ *t®f®c® ® f* ^ i 

Q. 251. Write a short note on galvanising. 

[H S. 1961 (Comp.), 1962 , ’65 (Comp.); ’68, 70 (Comp.)] 
Compare it with tin plating. [ H S 1962 , ’65 (Comp. ) ] 
[ ir®i-c»i*t5i I ?®i--9rTWf *rr^® c»inc*n 

^91511 m I ] 

®tc® I ( 1 ) « nw 5r\i(r^rc3Frft¥ 

®Jtf*iC® ®^1 ^ I CSFrfTlwftfif® 

®c«a c®^c^ir ^*nr nm^ nc® 1 (ii) •ffiftf cwtc- 

aooMoo* c*i(fe:<®c® ®nr® 

39 
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cirtc^s C9[^ *lc^ I (lii) 

c»ft^ ^ftii »{t»rc*p^ ^1 

^1 ^1 (corrugated 

iron )» c»lV \ if^l-fii« 

cwtc^ C^t^ Jim ^li?1 C’t.®! c^t jTj'^ nc?, ^T*? 

^ sn I 

’fft® tesTS c^ ^t^ll C«!n^ C»f'fillies 

f^'e#M?rc8T»tsicf'eTl^l c’ft^T ^ ^^cir 

C¥^w?lt3f C*T^ ^fiFl *1C? I ftl cife^ 

c^a? ^ ^^cir c>r^ ’^TesTfl c»it^ ^J( mjj 

^ ^jK i?zj wij *nrg jj I *l^ni aftj 

( ) ?^tir (ftt’?) ^V5 i 

ftt¥ ^•f’SFl *r5l-^f^<^»l**«H art?) 

c^j9 frs^ '« Zn*+ 

fiFi ^Vm^Ji c^tH jj ^\ I ^rnalt-f, IN- 

C^llWl CTOf Fe"-*- ^5? ¥fi?1 

^\Jt *tt? I 

Q. 252. Naoief wUii formulae, the important minerals of 

aluminium• How is aluminium extracted from bauxite ore ? 

[ RS. 1960 , 1962 ( Comp. ), *64 , ‘65 ( Cmomp. ), *67, *69 ] 

t ntpre •t? 'fitiiRifsntpre atm »ifaif’«fi«r m f*n t 
Pracn 'oiJiftftit? 45Hni ? ] 

Ms. stftw—(i) AbO., 2HjO , >nitMrt, acilfi AlaO. , 

CT«fiW AlaOs, 2SiO,. 2HaO} aftnUll^fe AlFs, SNaFj fsiPW 
M<0, AUOs I 

|hft>W—(AiaOs, 2 HjO ) stFrtlf «ntif4f5nrt^ 
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I 'striR '« ftfiTfi afirt^ 'Niigijntci 

I 

(7% <111 ^'tcs) ’^rtftcir *T^r«c^ ^^1 fkm m] ^ i i< 

(calcined) *ttC3J C>ltVl (45%) »rf^ 

ftfis 5 ’ffiliri -m? 6 '««i 5tcn'«150** c?ift 5rcw ^al ^ i 

^1 I f*i^ c'rtferfsi 

utR^ff's ^ cf 1 

?f?ri I Tc«t Tsrtff^ ^81 W »rWw 

^ ^rrwtf?^ ^91 ^ I cntf^t^ 

^Its^fsiCSlJ ’5(t^-fe9r^« 9^91 '5r*(:fV« 

^ I ff»I^tff ^ffilTl 'St^cc^n 9t9l C<ft^ 9F91 99 ^9tC^ ^31 

(1100’’C) ^91 9^C^ «f»l 9^91 ( AUOa ) 

^19 99 I AhOa + 2NaOH - 2NaA102 + HaO, 2NaAl02 
*f4H.O?^2AlvOH)8+2NaOH, 2Al(OH)3-AhOa + SHgO I 
9ir9rc*l^-’t9ll%—*rll9t«i 9l[^C9f fi«f9i’89C«t9 ^ 

9^ (r9t9^:<9 *rf9« ^/t»r tff9tc91800" 

C^1%C9rC9 ^n ^91 99 I 99lt^cfe 9 ^1«lf9ft9t9 
99 49^ ftf»l¥i ’ft^sr 9t9l ffaftff^ 9^91 ftft9C9 *lfil*t« 99 W^ 

9^ 9t9 I ^rt*3f9ft9t9 9t^St^K9 9191 ^f99l ^t<lftf99t9 

9tf59(l^« •fft'TS 991 99 I ’9Ttq[r9f^9 9ft59t^9Cf 9Ffill9f 

89Jt8lR(9l ^919 99 I 

Al208+3C+N.«2A1N+3C0, SiOa+2C-Si+2CO •, 
AlN+3H.O*Al(OH)8+NH8 i 2Al(OH)3«AlaOs+3H20 

^ (n) «f|vr^c»rt*l—’ntnft’rt* isf^-ftawtu «w c*it^?irtVB Sm^r 
^ l Irhw f^*i areitw ^ttwi 'itt«r--^ 
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^jtwiOT I »it^T 

feitufi w ?»rtc5ii ^tcsitOT I T^m 

3jitnit*it^% 'e afti"^5 »i^1 ftaf^tt ’Wtcs^l ^ 

ftarc*! ^?n I ^Ttilft^l, aEFlC^ti^ti^ '« CJFt?*«1t« 

m*\ (1:3:1) if'€?1 ifY ’t'lp® 900“—950“ ctI%- 

c^sfc^ ?n:«(T <«itc^ I vs^r^^tl^-^wt«9rf»l^fii!^c•l ^\ 



68 sp ^vt^*i 


H^W ft<f>[-«W ff5l ^'5S »finl *P«»1 w I ’fllCTtW 

51 ^ ’ift«-f5i«rc‘ra %*t* s'pw »if^ 

nfSntl CO •* COs ^ I t5t:^ '^5ft«5 »nt 'wst^nw 5t5 
it? I 'sfVvRnWtS 5C»J ’5ftT;f’tatfI ^inl C^tw (drcuit> 

Tv*nt «tiRl feJ I & 5 frf '5i»ti «tit>i%>il cr«il 5» 

<«Nt1 'Sf^vf^'l sfitTO 'fltf I ’Utn.WnW 99% fiw ! 
ftftsri: AU 0 ,= 2 Al*'^+ 30 *- 
’WWtW: 2 Al“+ 6 e-= 2 Al} ^stliv: 30 *"- 6 e“- 30 j 

3.0+3.O-3Ojt 
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(in) c*K9f ft# 

^tcsftw =wm I ^<(T ’tftif aFtc^fiit^fe 'e c^%T3| 

^ (99'99%) Vi I 

’fjlc’^rtcv; Al“+4-3c"=Al i ’suTwtC^ : Al-Se'^Al^^ 

Q. 253. State the important properties and uses of 
Aluminium. 

[ <2f jTii <(3^ « ^ I ] 

Ans. # 5 »rf?1 

2*7® ) «(1^ I ^^i^^ '€ Jitsi— 

I ^^1 ^tn « 1 Wt’^ 659"C| 

#—0) ’ttnf 

^'^9 *tt^ I ^1 ^ft’ Al-^< ^1 *tt^ ^n 

f-r^t5 ’ffti ’ificf mt. 

Vi i 4Al+30,*»2AIsO# i 2A1+Ni-2A1N. 

^»fC^ r^ftrS W *il4' '« 'srjt^fsfft^Tii ^ I 

2A1 + 6H,0*2A1(0H. + 3H2 1 (iii) »lft5il se HCl-tfl ^t^I: 
T^^fkjU I 2A1+6HC1=2A1C1# 

-I-3H2' ^Tvs ^'t^^'i 

2Al+6H.SO*«Ala(SO4)8+3S08+6HiO I (iv) C*lft1 ^ 

^Tv^ ^tlc^tc^R c»itftiitJr 

♦t%tPnit5( ^ i 2A1+2NaOH+ 2 H 2 O* 2NaA10i+ 

3Hj 1 (v) ^4ttf Cirtfw, *« ’TNmi •ift® »Wt»lfl 
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I 2Al+3Cl,«2AlCla ; 2A1+N2*2A1N , 2Al4-3S«AlaSs I 
(vi) isrf^ I?1Y 

(w, )-c^ ) 

TO I 2Al+Fea03'-2Fc+AU03 1 (vii) »ltTO^- 

ini» ^<1 Ai ^*ft^ ^c'i’SFt c^ n?(i Klf I 

2 A1+3CuSO* - A1,(S0*)8 + 3Cu 

<n8f^f w. ^t?r, ft<tc«i, 

\<Vs ^»itr< *nvs *ft^?iicn 5tin»(^, ft’ttui? 

^ I 

Q. 264. Write a note on Thermit process. 

[H. S. 1969 ; ’70 (Comp.)J 

[ 6t«Pi I j 

^ nitc? ^?T?i fm ^ 

(vi\, Pl»tfi[^ ^filYl 

nfi*!® TO I 2Al+Fea0s = 2Fe+AI,031 ftfJFHWW ’fl’® 
^tn ^ «rt^ ‘«itc¥ I C3ptftiit5{ 

l?I C^t^ C«»lwife C«JT?1 ^'611 

^1 

Wfti»-f^ar«l, thermit mixture) iT^I CflnS, 

Clf|||Jl^ 'G lljt’^ «t^t ^1 

^ ^ Ws c^ftw f^ijtfi^ #11 itintsr •tfi^ i 

(2500’C) ^tn^ «(1tw «»Tn ^ft« ItOfl 
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firnii ift^T c*i^ itw *j^t»rRi 

*tc? I it'Sl ^^t«T c»l?i »itOt?ii m I 

Q. 255. What are the important minerals of lead ? Describe 
without entering into details, how lead is obtained from galens. 

[H.S. 1960 (Comp.) •, *61 j *63 (Comp.) j *64 i *66 (Comp.) j *68 j ’71' 

[ c^vs^ «f«r fV ? ^U9> Pv?5c*f c»!^ 

Ttir f ^51 I ] 

Ans. Jtlfirw—PbS ; PbS 04 \ 

PbCOa i PbSO*, PbO I 

cm (i) 1^*^ 

Mjtciisittr (PbS) nttsf cm Pl^af'® 

-^< mu ^stPiUl I 

afU ^t?1 ^ts 

(ii) evtv'« psiir 

m mtKcB ^ c^m i 2PbS 

+ 30^ = 2Pb0+2S0. 1 C^% ■ytn^ 

c«iif I P bSiO»+ 

CaO»CaSiQ 3 +PbO I 

(iii) nt^tcsri m a ^ii 

^ 

^fi^\ P(af'’tSi?F ^3f Pi’tPr® i 

wt^si ^ to i ^ 

Cl'S '«’«pl^si c»t« If 

Pb0+C0==Pb+C02 j PbO+C«Pb+COl C^iF ^l^fi 
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TO ^Vs TOW 

c»i« •ftpFW TOt:’f nft'T® TO I 

2PbS+Fe:Oa + 3C«2FcS + 2Pb + 3CO i ^feaw 
n^kys TO»if»nrT*i to i CaO+Sioi« CaSiO® i 

TOflsr 'B .’tft'® ctrwff 

^«irt wi 

(iv) W^c«r 

TO» ^?t 4^* »rc« ^lar; 

^»tf*nri ^:4 ^v>. ^ii ^fi i >f«® ^ri^iTfir® ^fifl 

’fsvsr^ ^1 w t 

Q. 256. State the properties and uses of lead. 

[H. S. (Comp.) 1960,1971] 

I '« ^tTO »] 

Ans. (?HC«?r t cst®—:5I^ 11’34 ) 

snj’T'« «jTOTO—^ tc*Ti ?tn I 327"c \ 

itnt^^ (i) (.TOff ^1* 

TO’fhi *rc?—I 

c».® c’i’ir cto 

2Pb+Oi«2PbOj 6Pb0+0> = 2Pb804 t (ii) 
ar^^TO Wi ^^1 »I1TO TOJl 2Pb+Oa 

+2H>0«2Pb(0H:.i (iii) HCl ^ H.SO*-^ C5IB i;i 

at, ’61*6 »iT>«* f^fanitr®> ctws feu ^atn cartti® «n®c®cS« "^i^m 
*CT I fe®t« «’ll? ’twPffera® ^tfwf tiJI '6l*i®tf 
®IW <6^ ®atHT CT® fe'.’tt ^1 Pb+2H.S0*=PbS0i (■ 

S0.+2H,0l itl ^rtftt® CTW aTl'js c*l® 

SKU ms -dn dlil^f idTlft® ®ti$® ®«t^® ftatft® ^i i 
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3Pb+8HN0.«3Pb(N03)a+2N0+4H.0i (iv) '« 

c3Pt?i^^ ^ CUTS 

Pb+Cl*«PbCl* i Pb+S=PbS I (v) c*l^ if'® 

^cif «f>r! 

(lead tree ) I C»r« 

^nri Pb(CH,COO)a+Zn 
= Pb+Zn (CH3COO)* I (vi) C^1 ^ ifUl C»l^ C*lTfwiPir 

un^pnitsf Vi I Pb+2NaOH=Na.PbOa+H, I 

^t^*t C^'\^. rs-^r^r, 

^tf fl 'tfiT, ( white lead ) ^fkus 5 ^ | 

Q, 257. (a) State the preparation, properties and uses of 
litharge and red lead. [ H. S. 1960 (Comp.) } 1961 i 1962 j 1964 ] 

[ '« ,vs '« 1 ] 

(b) What is white lead ? What is its formula ? What is 
its use ? 

[ 5 ^1 ? ] 

Ans. (a) ft|<itt^-at^f«—’iwmtlwpj fiWKf ^jtst 

PbO I <(T«^ C5i®:¥ ’fly.'s ^fitc»i ?!5 ;t •rfS’stssr’t c»iw 
*tt«TI TO I 5irtf»P?% ( massicot) TO i ^t*l 

’l«il^lil«1^fti15<^ftw»rt*ii's^’I.T 'sp^ftTO c*w TOil^s’fl 
ftTOf S«.TO w I 

2Pb+0. = 2Pb0 I 

^_;,jtfi(vfe ^SJIf *lW® ■#¥1 

CTO ( PbO ) I CTO TO‘^ ■« »H,.HC1-TO »lft® CTO 

Cftlt^ « TO ^r^ •* »r^ HNOa-TO siftw CTO silfej'5 '• TO 

^•rt TOtl PbO+2Ha-PbC]. + H,Oj PbO+2HNO#- 
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Pb(N03),+HsO I ^ar i 

&f ^rcw »r%^ 5T^«l 'e 591 to l PbO+2NaOH 

= Na,PbO* ( C»(tf^lt^r 1 + H*0 I f^01 

I ’f t^af c»\v 

Pb0+H.«Pb+H,0, PbO+C=Pb+CO. 

1*, fip*^ 'siiSffl 

ffr35, 'c »r^«t I 

«s'i,*rB-il^8f«-;«* '-•t-W Pb.O. I CW siCTWiWtT 

«trt 48 n'Sl 340'—480° ^fiw 

^ AtiT =«<« aw c*iar nfi't® <ai aw .ww cnH wftfl ww 
waiwi 6Pb0+0,=2Pb»04 I [3i4i; PbO-« «wfw 4*1^ 

wfic^ I ] 

^4}—aw CTW ilfw •tl^wl? 1 470'C Wt*l3I1®l5 wfiw 

ftatftw aiw wKiwilw w «i%»n nfiit'® i 2Pb,o* 

-6Pb04to, I WTlf»iEWl’i'?wPb:04"«Ht»iHf^f faPUl nPni WB 
«« PbO PbOj-i^^ ?^i6 »wsw "it?,® Wtl*l , 
Pb404->2Pb0+Pb0, I Wl^HNO, 41 %W»1 w 415 HNO* 

aw .itw «T"r aiw «wisi^r aw wti-'^w'^w 
TO I ( PbO W*l «4»Urt® W)lf>iW 4ftl Wlaplw ??, pto, 

«tfw I ) 

PbsO.+4HNO3- (2PbO+PbO.)+ 4HNO3 

=2Pb(N04).+2H.O+PbO. 

ctM «'^HCl-'flS c*iw cmtiw « aw wtif-w«l<r 
I 

Pb,0.+4HCl=(2PbO+PbOa;+4HCl 

-2PbCl,+2H,0+Pb0, (Wifit’fV* > 
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^?r I Pb»0*+8HC1- .2PbO+4HCl)+(Pb02 + 4HCl) 

« 2PbCl,+2H.O+PbC!, + Cb + 2H o O 
-3PbCl,+Cl2 + 4H20 

^15 '6 fs;if ® 3fC5 <il^N 

2Pb304+6H«S04 = 6PbS04+6H.0 + 0a 
—'▼ts '« Cf"f9ltt 5lT*t 

2PbC03. Pb(OH).2 I CW?I »!f^^ 

^fi[?rt *!tf1 l (coverin; 

power) t5 ft® ^t^l ®tW 

C®W •ft't® I ^tC® I C».^ 

ftft’mr (®jtft®) "« ®K5 t fkTw^U h 

^ i pe 

^Q. 258. Name the important minerals of iron. Describe hoi 
pig iron or cast iron is extracted from its ores. Give equation 
for chemical reactions involved. 

[ H. S. 1960, ’61, ’63, (Comp.), ’66, ’69 (Comp.), ’70 
[ '^twcHfl .if^s'sfsni ^51 fl 

fiiTl'W ’(<Hi«I jfinf^ fsfst? ft.t I ] 

Ans. nfinr—flW FeaOs, ait^H 2 Fc.O 

2H2O i FesO. i -ntPl? 'rtWST W FeCO, -, 

FeS. I 

Fe,o.) >ri^tw nfintM "twiJ »if^ ’flu wf »f 

lilw K^a sw. w »lt*l^'^liaf'fi 
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^tir i t^rtfeg 

(ii) 7 (Fe.O, ). 'B 

^31 ^ficsT '€ ^’tt^ 

im nfapjl ’fftii <ft^ii®i^cn ^ir i 

%:9!r *rf® 

cf'^^tiT 

T*i^ aFW T5«?1 

^firi ^»r:T?r f?c¥ 

’TV f9t!itc^ I n^n*f^l 

5 <S^1 "¥1?T:V “«T3f ( bosh ) ^CV t 

<£fc«r»r v?rt^ti 

VV “VT*f ^ CVtit* 

( cup and cone ) ^rm1 1 

ftn '« c^P( fvi ’Tt^n^ 

^t*r Ttf I ftcv F^ftcv 

txv VV-lT^tCV *il^tc^T jflr® 

tv « *rwr ^^ics nt nf fa[^i^-*w 

tcv—*ic?m fi^ir-n^r ftn <ttpi»t '« ftfi «fi? 

rftt I 

«rtffiw, cftv « prf1t<t«f fw 5:2:7 nt^it) 


f ymft i OBl 

^mn 

jjHiwwnr 


sJR'l <t Wia^' 


too 


Tism 



WJfWW 


G9iT; f^—artv?-|«frc^ 'Siritvi-fspffsi 
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TO ft^1 '6 mf(J «fC^»f ^tPTl ^ I 

.^,'sr?r ’rfiiTl ^fiiirl g#hr ’ofw ’tTti*nr *it^ 

700*—800" C’tftC'SlW *t^W ¥ftTl •r^n ^\ 

^OT ftfSpirl— 

^ €f«ft^; ^ «fpi 

^tc*t^ I 2C+0,=2C0l ^tTOart ^ni 

^9 *t^ apsji: *fl^9l I %m ^msrl 300"--400"C 
4 Tv tfjtlj 1500"C I li\i ^r^ffl^- 

^v*'? I 400"—900" c^|%;sf« 

ttw c^fii[¥ ^f5i nfm ^ir 

<£in "new '•tWci nte¥i Fe.0a+3C(>42Fc+3C02 > 

wrf^ew w ^ri i "n«Tyf^ 

^^•1 ntsrr'^ njt»i ntsT^® cnt^«i w i p^tntnt 

fnc’Ttft’® W I CaCOa«:aCaO+ 

CO, I ii\^ «ftir 3i<}^:9T ^05 ( 900"—1200"C) ^ti^cw 

^1^4 3^e=T>^t!^ ^ten ^in x^ ni 

4fe4l 2CO?=iCO. + Cl 


^\ ^tW4 Wl FeaOa+3C = 2Fc+3CO I 

«44s ftur^n g^Ti^^nfcgCT p 

Mn 'B Si ( fiffir y V4 w i pF| (? f>4 

nSrStft®^ I Caa( 
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11400°—15QQ°C ).^ 

imm w-w 

’tp!5,„(?ilC53--SZ3jL3.^^ 5 ISW. ^ wg Cfft^ 

fR:sr-*w ft?( 1 itG l ^fti1 fnc>!i 

’ift’ift %3 ^%.«!s.»iiii ^'Qiuiri k^w' 
fl’t^ { pig iron ) 5^1 'BftllJiT ( cast iron ) I i^tC® 

2-5%^f^^b*5~2% 0*2—1% 07% 

^3^ m^_St^!SFS ^ 

Q. 259. Describe the conditions and reactions of preparation 
of steel from cast iron. Description of any of the processes'is not 
required. [ H. S. 1960 j ’62 ; ’64 (Comp.); *66 j *67 (Comp.) ] 

I ] 

Ans. 2—5% Si, 

P. Mn'S S I %;ql5—r5% <«m¥ I ^WWf 

^nar^iT'fift ^ m\ nw 

rztwi ^ftwcsr %:9[ 

^1 l[tfr *f^f^ <Sf5f3T^ 'BTtC^I (i) 

( Bessemer process ) « fttW 'ec*R { Siemens-Martin 

open hearth process) t 

; (i) c^fii*rr5-’iif%—^«i,5r mnm id ^\fkm 

Tn ^wfltn w fta^u aa t ca j?tc® (atqita^) 

fafipai ^i, ^tf»rt-*rtifanr toi c? «alw 

cf'eai atc¥ ^erv ’fta?ta *faif®a ’lai wrtartthr 

br«l I <tRr^ '^iww aar fNi at^ •ffiiafft^ ¥ii 

ifit I ft* ’'atwa fwfta arffw *a'a fn cftf ptntaa ftfirw 

ffirfl fflt ft» ^ am-atfaw ^ *flcfa 

I 
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^tir I ^ 

t^Ts Mn '« Si-:^ aftft^ ’f Cf I 

^t5c«t?i ^csr ^t*f nft«fc¥ i 


2Mii+0,«2Mn0 i Si+Oj = Si02 j S+02 = S0, j 2Fe+0, 
■s=2FcO ; FeO+Mn«Fc+MnO j 2FeO+Si~2Fe+SiO* j 
MnO+SiOi = MnSi 03 ! *f^ 

*tfil«t« ^5 ^ «|%^ 

I fn<l 1 fsffell C’tCST ^<111 ^ c^ I 2 C+ 0 . 

« 2 CO i 2 C 04 - 02 « 2 C 0 a l m 1 km ^!flW 

( spicgeleisen ) ^6 snU^rffi^tf f CTT’t ^filll 

^ I Mn « c mv^ 

^%aR TO ( dc-oxidiser ) 

•npns ^*1^ *tf?^t®i TO %9r 

^ I ^TO5 ^fi?n Sin ltc5TJtni ^ | 

CTO Si, Mn TO 

t*rfif*r^ Tost 'q srwl^:^ ms 

c*t‘fe^t^cw mfk^ ^ mK ^^3T Prro ^rs 

t 

liftc® itwi Pifen *ra« ifastfire ^ ^ 

"itoc^ w "fwin ^ii:|«5cn ^•itfii^ <31 PaO, pra 
<f5(fe5 gnttiw P S'.*!* W} CaC08 = Ca0+C0.) «lf^ 
ftfiwl =fft*l ^tif«nrt* irt^iw S'.*!* to i 4P+50, 

-2PiO. i 4CaO+PtO,-Ca8(PO»)a, CaO I af(fc* "llipw 3*t»Ilfi3 
'tfil'S TOTO *5^* »15 mSwftOTH CTM Vftll 4i?JW sSVl 

Wfit'S W ^ I 

(u) f*rcw-*it®« '«c^ •isfTOf *rt*TOi 
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ntH oitn 

I feltnr 0XMn ^«1 I 

sfl '«<tf¥C»T g#tff c?Bitt5r 

(nr«^i m (^fTPr5-*f^r«) 'An w:>rr?rt^c^ 

cf<pi () I ¥t>i? ^fflcsnr »i%5 
(FeaOa) *« ( steel scrap ) ftftf® ’tJt*!'« »lt^^ 

vf I »rf^« 

fir-rmwi « «f-ni ^wtn 

ft>rt^r^c^?r 9?n ^tffl ^^tcif» i MnO 'b SiO, 

CO ^jT>I sff*T®«lTlWWI^trjfWl\TO^t^tOt 
^11 2Fe,03+3Si=3SiOi+4Fci Fc.Oa + 3Mn 

“■3MnO+2Fe , 2 Fe *03 + 3S=3S02 + 4Fe I Fe.Oa+30*300 

+2Fc} 5Fc2O3+6P = 3P_O4 + 10Fe I 'e 

4iv ^r«l »tfiriF i 

CaO 'a MgO ftftrs g^tnN?l CaO**^^ 

^fflTl CaCOa, MgCO.*CaO 

+ Mg0+2C02 , CaO+SiOj = CaSiOa , 3CaO+PaO. 
-Ca3(POa)2 i 2CiO+230i+Oi*2CaSOa I MgO-iiff ai^?lin 
ftfaplt I ’tft'5 ^ntflST ^^slf ^t®Tf i»W ^ ^51 

<Jtn W I Mn a 0 m:^ af?t'f ¥ TO C dc-oxidi- 

scr) «r<r*rl w\i^ ’Slew 

TO w I 

Cariw! ^ftw 5S:ai 'rtpFW «ftiRtu i J 
Q. 260. Compare the Bessemer end Open Hearth processes 
tor the manataetiire of steel. 

C w (?tfin(it«'«*« «< *iafa» w i ] 
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ft 

Aus. (i) 8—10 sitC’l 'ecn?t 

8—10 ntc’t I '6:*rsT ^r< 

»l?ll *ttei1 W tt»r5 ^ItftST(2f|jf^ 
^K] X'^\ (ii) 

%:9{ *tf*n« ^rNtcsri vn i (iii) c^^it?r 

»i"^< 50 '«ct5( ^tc< J^r i 

^ 'srt®fl5r c»rc^iv 

^«1 I (iv) ’tJtC»l« 'ifilTCBfll 

3Rt^ 'e:n5T i^c< nt^tft ’Uti^is <inrt«fH I 

Q. 261^ How is wrought iron prepared from cast iron ? 

[ c»it ^1 ^1 c*t ^1 e»rt?rl =0 ^t®?5r 

^rs’® ^^1 ^ T ] 

Ans, 5$ 012 0-25 *1^ ??»•{ 

ft 

«(T1 5^11 Si, Mn, P, C imfk 

Fc.Or. ^ ^fhn] t(t^^C*t ^*t»ltfi[^ 

5$ ^«5r ^ I 

*f?rr# wtm 

’tiif^l ^c¥ c»rt^it'® 3ftf?(®i or^ii ’tfiOi 

srtR^sr '« »i\"nc4 ^tc^i i 

^^ ^1 Si, P, Mn, S, C ^i^tCT® ^ I [ 

^9 '«cn5f •t^r® cT'*! I ] CO ’titn ^rmar m 

fril I c^hw <?F8tn 

f^f^H ^ I FcO+SiO, «= 

FeSiO, I ^rtftnn ’rtl w 

^tft^ ^ I ^ ^ 

•fft<t¥ ( steam-hammer ) •fftlJtW C*t^"l ¥fts1 

wftf® it '«rpii^ itr® *rfl«n5 ^ i 

40 
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Q. 262. What are the differences in composition and properties 
of cast iron, steel and wrought iron ? What are the differences 
due to ? State their uses. [ H. S. 1964 (Comp) j *67 (Comp.) J 

•iKcfiff ft T 11 

An?, ^ 'S mi 

mA •ftftj cf<il ^tir i 

ftii ^ creTl i 

^fwi C7>*s, Jfft 71 I 

i(n—am ’ttft. utTt^. ^ft^ti. ii’ii, c»f^, Bt^m, 

ftft, 7% ftiV ^]tff 77 I 

7 l| WtlTlil—C7fl7 (core), ftltcs^t^ ^it7, « 

C7tW7 it 77 I 
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Q. 263. State the properties of iron. 

[ Tf I ] 

Ans. «rts 5 csnr •!<}: >11 ?i <(115, 7-9 

ve 1530°C I ^51 '« aplltrtsr. ^ ^Ifl ?311 

^ittittifSi^—«tPiw OTtf^ 

.1^15 ^11 •ICVI ’iwi (ii) 

’tl1t^'fl3'^« c«i^? %ci CTOK»I1 wfilT «ilirtcw 

1 3Fe+20a = FesO* I (iii) C5Ilfi|^-'ie Ciilm (6.ff 
5t^ «Wf^ ^tiiStWW ♦tft'W ^5 

CTOIPH-C^V 3Fe+4H,0=Fe80* + 4H. I 

(i>-) HCl -« HaSO.-'fl C»it? « CVtIn mi 

S'.'W^ntl Fe+H.S0* = FeS04+H3 I <<Itf»RW »lf^ 

'« 5lt^Sl» Ml? ^Jlf»R®* 

cvfi^ Iff I 4Fe+10HNO8 - 

4Fe(N03).+3H.0+NH*N0,, Fe+6HNO, = Fe(NO,).+ 

3H..O+3N02 I t? Ml? (• Mt?$^ Cift^ Stt«*I C»iU^ 

it? n?t? C»ft? fMlif?-MR^ ( passive state ) aflS m I 

(v) Ciftfifl MrfCM ^8 C*it? CTft® WtSl^l® •tft'T® ^ I 

2Fe+3Cl3=2FeCl, I (vi) Ml*IW% atMlM C*ilt CMtM MFftCT 
^ictW ^ Ws l^JlM ?II C*fl^ 

Mfiral ®n I 

CuSO*+Fe»FeSO*+Cu I (vii) S'?® *if^ 

Hv *?!?( «l11W mJm ®nr l Fe+5CO»Fe{CO), I 

Q. 264. (a) What is rust ? 

' [H. S. 1960, *64, 70 ( Comp.), *71 ( Comp.) ] 

(b) How would you show that rusting uses up oxygen of nir ? 

(c) Prove that both oxygen and moisture are necessary tor 
formation ot rust. 
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(d) Describe the chemical changes which take place during 

rusting of iron. [H. S, 1968 j ‘70 (Comp.), *71 (Comp.) j 

(e) How is rusting prevented ? [H. S. 1960 j *64, ’68] 

[ (a) nf?r5l ^ J (b) 

^ ^51^1 r (c) m, 

'« l (d) c^rt^^r ^ftin n^tc® 

^<511 I (c) ft ^tK ? ] 

Ans, (a) i|fi(5l—'*r1^ ’if^ps 5Tf«*t c»1r^« ^15?» 

«<# <<^16 *11? I ctW »rf^ flcna 

4^o( 9tca TWiPw •f'lrC’W ’ppi cttt^ wfw (atiisns 

2Fe.Os, 3H20>->iH ’tt^S ^tW'tPF ^fs5l ^ W 1 

(b) ’tjt*i-srtm «,*[ Wl f^ltil »refl ► 

’Otn-^s ’it«ij % •Ifii'ftt c*iW« V'?! *1^ !rt?l5F»1 «(twi 
fVsm Kin »itf5iil «(1i^i nft&w «rt*ni •Ilian JitiJ 
^fin’PitaI TOi^fifa •IMaf«i1 ata.«W5 '*^'*1 aw^l 
Pwif afitsl •If^aic? •itfaafel aa atcw aw 

%¥ Wil fwcal «ftn™ f«'*iw « atfew «f»i-’s»i »iata aftw caat 
art, aa ajta-artora ^^l▼-•W'a1■'1 ata f«w afnfts i la^lS w ".artl 
aton 'laW ajtiaa aiw atcaa Sal fafeil art 1 ^anatna 
art^ 'trt •aftcaa at^i aitnnr at^a ’atipsiai 'na-aa'ana artata 
'al^caa aftsi ^•tta aiaa« Prttea 1 fafea artiSfwa am 'lafti 
afaatif I 

(c) ( 1 ) <a^ a¥ ¥t»t« m st^ Sart atai atcwlS •iftart 

CTrtrt einf atftai cT«ai a^a i aiaarta "iw caai ala ca catata atan 
•tf^« i alaa, natca «ifii?aa « a^rt aW ^isa^ ^51 

(ji) •aat# tnrtiafta capita cartrt V?t a^ at? al*(fHfaa 
rtitPRw.i Off^lta atRal tT«ai ^ 1 ataafaa *111 «aat ala, cartta 
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m 

<c5pic^w ^ ^n I 

c»rTm Nft5i *m Nl I (iii) isftm «f*r ir^ ^stecn 
f&t^NI 5fCN ^fifl am\ i sm aw iiwr 

c»ft?t?'®*flc^f»ral^^tff ?tirl 
^ftOT^t^^rt05t£fOT^fiic^ Nl ntt?n cifni ^f%c«iw 'srstw 
cNt^tN sji I 

(i) sr*x cif<n ^11, 'e c»!Wir 

arftsl nc? I (ii) « (iii) *riHl Of^ ’ft?, 

'i|f%:aKN? Nfi[5l nc? m I ?(^?t*, aftsl ^ft? aE ?tl[? afpsw « 
N«fl? <2f:?ta3r I 

(b) nftsl Se.*rcw :NtW f^C? ’#5fV-C»KN? ?ft?1 

?fiiFi *t?i ?Jt^i f^ri ^f?v(?ic«r ’^t^ ^f^t«fN 

autCNtV, c»it^ ?FJtC»irt^ 4?^ afN ^ffvf^NOTtn ^stf I 

’NTtCNtCW axt??!f ¥ft?1 awt*l ( Fc*"*" ) 

I ?FJtC?tU5 H ^ a^tlN ^^5^ ^fil?1 ^fe^tWN ’tJPl ^ I 

(Wt»r ^^♦ta 

?? ?ti[? atal artft^ ?^?1 c*ftf^ crfiv ?1 aftstta? 

a? I H2C)5=^H‘'+0H" I 

aUtCNtCV : Fc-2e”»Fe®+ i ^WtUS : 2H*'4-2c‘'^Ht I 

Fe*++20H‘' = Fe(0Hi2 j 4Fe(0H),+0,+2H20=2(Fei0a, 

3H*0)i afirai »It^l ’aw, ’ft’^W 

ajtPiv H*- nn^ ^^*fa a? i fti ’Ftfli *fat< aftFi atai 

cfI, ^t?*i ’at^a *ffiNt«i 5t*i I 

(e) nftNl •f^l f«(atf«l—’fftsi W P(?ta*i ’afiRta w cNtw 4ii 

♦a, fari, Pic^N, caFtftata ^tfir at^ <irc^*t cr«fi ai i c^m 
If aitar’ft’wl, atfan Nitff ifilFi *t?l aw ai i 
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Q. 265. State the preparations, important properties and usee 
of the following substances • 

(1) Sodium sulphate (glaubcr’s salt) [ H. S, 1967 (Comp.) ] 

(2) Plaster of Paris. [H. S. *62 (Comp.) j *64 (Comp.); *69 , *71] 

(3) Copper sulphate crystals ( blue vitriol ) 

[ H. S. 1961 (Comp.) j *62, j 1964 (Comp.) j *71J 

(4) Hydrated aluminium chloride 

(5) Anhydrous aluminium chloride [ H. S 1961, 1964,1971 

(6) Aluminium sulphate (hydrated) [H S. 1964] 

(7) Aluminium oxide [H. S. 1962] 

(8) Ferric oxide [ H. S. 1961 (Cv)mp.), *62 ] 

(9) Sodium bi>sulphate [H S. 1967 (Comp.), *70] 

Ans. (1) (jntfWtH [NaaSO^JOHiO]- 

’ll? 

1 NaCl+H3SO*=NaHSO* + HCl; NaCl 

+NaHS0*«NatS04+HCl I tJW 

SfOT I wfnpi H.SOa 

WV\ ^ I •tfisSF’S %5«r (32‘ 

10 

c»il^:atc®i fire) c^tlr^ .it»iCTfe ^ sWj Ji-fe (NajSO., 

i0H3O)CT*itft«?ii rfw wm I 

•lTt<i iw !BMi I ^Jitarti .(ftv 

4lirsi <a<n jfii •tti ^ i 

Irtw* f«ta( NaaSO. fiwsT 

(purgative) O I 

(2) [ 2CaSO*, HjO 

(CaSO.) 2H]0)-cf 120* vfloi ^ 

|Sr|% fl ^TjR-tfWcf ^ I 

2(CtSO., «H<0)*2CaSO., H.O<i-3HiO| vmivt 120°C-# 
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» 

^i»r ^tc*( I "innr 

c’ftsr ’Utc’iff ^1 ^sftw c»iffc^ I'Ki I 

’fjtNf^nuTsr •tfi«f^ I 

*ljffiF-?rt^fi »it*ri i «wfl •iftif 

^1 «9f *fT^9l «?W «8^?(i*f I 

2CaSO*. H20+3H20=:2(CaS0*, 2H,0). 

i?t»n^t?!^ \fv« -stwt 

(3) »rr*riqsfe c^iiT^i () [ CuSo*, sh.o ] 
(i) ^*ltc5-(r ft»r| «tPi^i ^\ *it*r- 

^ OT ^*tt« ^aifas 

^1X\ *rr«K^ *tfi*t^ 15^1 2Cu+2H«S04 + 0a = 2CuS04 + 

2HiO I ’fftn ar^*! CuSO*, 5H.O- 

^ I rp:-c^»it»R 

[ H. S. 1969 ] (ii) ^ *ft^lt|ft*r ( CuFeS. )-C¥ 
f ^ ▼ij ^t*Waitir'« ^i^-ifTfi^ val l a^ai ^*ttN 

^*(ti nft-ri ^ i 

arflii ^Btai *fft< 

1^ 1 5rn> ▼fi^l %^ar ^*fti Raisa'S cfiitr»r5 i 

CTtf^^*tt^*rfNCT*k^a|\?lt?ftf arnft^ aw ^tVB 

ftaias ^ ^ I 

^ds? W<, ^ ^ a^^cap>it»i-«iar i 

ijw ^ftaiu ftci ^rtPFOT ioo“c 

Bt% C¥a!m-W! ^ ^ CuSO*, HaO ^ \ 
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250"C ^ W ^tl »!tn f 

I 640“—750"C ^ 

^ ^ I CuSO* = CuO+SOa I »Ttfl 

vsr Prit^ ^ ^< 1 ? CuSO*, 5 H,o i 

^ftfVC»re«T, '« 

( mordant) i ftfaT® « «??T 

nfht‘t fl!w?r '®Pt^ ’f’tlT »il9rc^t^i ^si i 

(4) ^it^f«iPnit*i cspt?rr%« [aicis. 6 H,o]-«it®^ 

^rr*if^t5r miTm 

¥%»r I 9riT» '%^9r ^ftur 

c»it?¥ csFmt^'Sff mpi i 2 ai4 6Hci-2aici. 

+3H. I 

'e I 

<5^«l Aia3+3H.Oi=iAl(OH)3 + 3HCl I c»rr?^ 

C3Fr3t^C¥ »FfirW ^Jt^ail « I 

CTtf¥ C3Ftfl1^« CSFt^t^W €|^3 

^ srt i 2(AlCl3. 6H20)« AI 2 O 8 + 6 HCI+ 9 H.O I 

(5) CaWl® [ AICI 3 ]-(i) JTtsr 

ft»(1 •rin ^1 ^ I ^tMciri ifl¥ <i(t'¥ 

^^CJFtfW ^1 W C3Ft«1^ ^ fin 

«mft« ^ I nn c3Fini¥ 

arc»nr^f «Itl^ ipfc^ <5^1 2Al+3a2«2AlCl8} 2A1+ 
6HCl=-2AlClB + 3Ha 1 

«j^n. («) 'e ft«"l rs^ ca'ff^^ «r^tar ^3^ 

tw ’ifirn (l600“c) nt^W^nit csFtBti^ nt %®if 
»ftoi ^Awt nftl I A1.0t+3C+3CI,-2Aia.+3C0 I 
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'Sftft nfH i 

Vi I »rrj»Tw wcvi c»rtf¥ cspim^ to i c#f to ^«ri 

V I AlCl 3 + 6 H, 0 =^ AICI 3 , 6 H 2 O I 
(^ TO AICI3 'e m,vi fiwtf «f» “tTO^ Aici 3 *'-iiii m 1) 
TO^'hr—cncttfiraTN 
f^itTO ^srftp" AICI 3 v I 

(6) cTO^ *rr*rc^—[Ala (SO*)3.18H2O j— 

( Al.Os )-C¥ 

^Jt«lW5lTO ^1 Al208 + 3H2S04=Al2(S04)« + 

3H»0 I i3pf\ ^firw CTO^ TOwcli^ C’fTO 

Vi I C^t» 1 ^1 ^ ^JItoTO ^l»l^ 

»rtffwj c¥»iTft^ ’ffirm fi[E^ ^1 vi I 

i(<—^<11^ artq 1 TO^'fTOTOff «>i» «f^^tN ^itPi^- 

tr>^ I ^(Tl^ifirfinitN '«mr 1 Al2(S04)3 

4-6H20^2Ai;0H)3+3HaS04 1 NtN^ »R«I 

TO 1 m*l1 KsSO*, A1.(S0*)3, 24H.O I «rE 

*ffir«t^ V, fti ^3r ^fiw *it9iTO ^ 

^ir I Al»(S04)a, I8H2O-Al2(SO*)8 + 18H.O , 2AI.(S04)8 
«2A1.0b+6S08+30« I 

TOft?—¥¥ •tfi^tff ¥fiRt5 «fW, 5«!r fro (mordant^ 

¥t^«lfTO, «rfififtTO ^laj C?5r1 (foam) ^%Vi «« 

(7) wi»qfitfi«1*I ^1 ^Titqfiisn (AUOa)—^ra 

^1>lfiRtfl 4f^f^ ’®t^T<. CW I 

n^—iitfi "t^K ww I 1 ftfanitf 

•tt«iinflri 
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^ inr I 

(8) (i¥firv«?^t^B(Fe203)-“(i) C^ft¥ Cftlt^OT TO-T 

ftitef »ir?Jrc^ ^ftn ^ ^vb 

IR fW® c^fir^ ^^5 ^1 FeCl8+3NH40H=^ 

Fe(OH)8 + 3NH4Cl} 2Fc(0H,3«Fc203+3H,0 I 

(ii) C^^ *Jt*rc^» (FeSO*, 7H .O) ’fffCSf 

«f^^r c¥^-^ir ^81 •tfi'f® ^1 c®!tfti“^« 

¥firc«t ftwtfar® »ff3Pfnr 'a 

f3i<5 ^ w cpfif 9^t»r 

(rouge) ^CHl FeSOi, 7H20 = FeS0i + 
7HjO \ 2FeSO*=“ FcaOs+SOg+SOa* 

irt —^ i ^*1 

C^fi¥ '« Bm %«.18 «K® 1 Fe20j+6HCl«FcCl3+3Hi0 I 

Ws i«i¥ i[i I 

(9) c»rff%it^ csFtflt^ 'B ’ttF »it9rfWi[¥ fw 

150“—200*‘C ^Hs^tamr ^il «(^8 ^1 ?rsr J 

NaCl+H.SO* - NiH SO*+HCl 

^--•Itn C¥»lt^, 186“Cl ^10 ^TTft^-ir^‘1. if<1l 

kSS 1 

8ppiti —n «rt^ (W, Al.Os) ^w 

OT5®? ^ I 

Q< 666. Write a brief note on cement. [ cf. H. S. 1963} 

[ IWI T-J^« ftfl I ] 

AM pMf« • ^ ^ ^fitl fiMW {Cw Wt* tffl « ^ 
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1500'’ CT^fe:atr® *ij^i ftw i i^tof 

’SFftrrl ftcir^ •ttw ^ti i ^•t ^ci ^ 

p AUOa fowl ^finii «r<(tw # %-^t8iftit3f 

^^*f5 TOT I ftw*^ 1 

!Tt5Rt% • 

n^< ^[11 

*lt<4ci?r fft 'e b?»i c’^ f^af«i *tt'«ff 
^ ( concrete )^\ sffflil *tWWfl "t^ 

c*t^9?9 ^tw «r«1, cir«nK ifTf, c^ l^jtff 
^ I ^T4tC5(t?r ^*nr TsaPft ^sa?lfe 

( re-inforced concrete ) ^srw I *rl^:r<0 C»I^, ^tfl, «JC9l?r ^^Jtf? 
^«ltff ^1 ^ I 

Q. 267. (a) What is glass ? What are the different types of 
glass and what are their uses ? 

(b) How is glass manufactured ? [ H. 3.1962 $ ’64 ] 

(c) What do you mean by annealing ? Why is glass annea¬ 
led ? [ H. S. 19641 

[ ^ ff f fV f» atflOT ’itB ^tc5 ^ttw ff r 

»rt5 ft^icn wi wr CTft»itw ’fww ^tiw CTtwttsr 

^ w w r ] 

An». (a) ^15—.«T^1 ^tfw 'fH «(t?W ftfSlwfe W >1^ ?lt 

^Ifiw f'.'rtJ Tl '5tC Kl^ ftftpftfel f5iaM 

'ws «Jif« wm <i?t< i 

ftfw «p|5fl( ^ts: W ’Ft® ^ C*I1»1 VtF-^FfPe 

CTtfvitir«ftftprt'Ft^f I iiw, w m 



€3S ' HiaBBB SB00NDAB7 0HBUI8IBT OOMPANIOB 

^ffl ^ 1 

"«’fTt»rPnit’( ftaf*! I w ?t*i1^f^ 

^ I Bt»itift¥ '« mf^us 

^1 *tfetl| ^tS?— (M'S 

ftBf«i I ^hr 'e t5 c^% I c^M 

-fear j, ^ ^5 I 

^rWi*! ^tp—;?rrf^3ft^r,^Tt5(Pn(ti^« ^7«3?f»iftc^cSs ft^r-i i »it«ft?®t 

^[71 

^w*ri TJtn 'B ^ \ 

c«P^ er^tsTi; fip;^ '« wfinati? c^nd-ftftcffe ’Vt® 

<?rt1^in('« c«tc?r ftai'i i ®TJt^fl^fti ^tcw *ttaf 

iflT® ^J«?35 f ^ I 

(b) <2(cimi 

(i) W ntif1 ^ (Tft’Bl^f, (ii) C»ltt^3tOT ^W CTtf^? 

'« (?ltfelt3( »lt9TCJP^, (iii) 

<iv) ^'9 ^ (v) (Mm MW fii<i^ « ^^»r- 

(MS I (iv) «i|it iiw wtw\ 

ft:^C^KN03,Mn0a ^Tfff W 

mwM Vi I 

c*r wts iwsilft w^kw MWMtvi 

V I wfin] ^ ^tr» m\jv ^^snf? 

vt»itfii^ ws\ 1 w.*n wwm 

<«rcit0#tf ww\ v i «# 
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ftw 1400“ 

^ft^i1’mttJrt ^’1 ^tfl iM 

( cullet) ftfar® ’!»ftw1 I *i«sjf 5rfifn'j C’lw 

«it?r« ^tiitc!(i I 

^ ^fi^l ^ft\5 ftafw 

MnO., KN0a^3Tff %•▼ •tfi>ltl«l ft"tt^?n 

IT'S ^1 sitf^Tl C¥«l|1 I J OTt*[ i|^*l 

^t<ff 9i^c«i *tfii*t® ^ >rjfN’rrfH«? f»if»r:^c^« 

^<fc^at a^i ’ifsT® ^rcnfl 

^t% ^«ii1 H ^csr ?tcff ?li:f %®»f ^1 ^1 ^5-11 

i^ts Bt»lt^ ^ft?1 Tl 5KW ^5*( l^l fHl ^ ait*l1w 5lfl51 *I1TO •ffi.'f® 

;s<ii 41^« «1 I 

^ 4|^RsI »I5Kt ’tPre ^W ftr®5( «(t^^ '*.’8tt'» '»t»t* 

nTt<^W:^ftfsS®^ft»tftf««W:«5Wt5 *11^11 ^1 ft*l ^I'fs *!» 
'^fl'5 "a »ll» «W cartfw 's.^'t'S, sit*r 

ft ftSilIn'vfilt'B, a* Bi.^’itfw cMa 

asl w I 

c^ia^itw—alB «iaf®5 *1®, cx wxi!?rt ats xxx ati« 
aw atnxtaitx ifTOt xtf^ ^Ita t.'f 5lw 
%aa ail xx. xWt® axa aw axatw %aa xii Ictta ‘atwa 

calx at W (annealing) x*tt xx I at5 alalatf? %aa afiiw ^ a^a 
?i axv faawa aw at*.al xtftwa aw aialatfa x6x aai cn^* 
tatwiw aal aa i 
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Additional Questions with hints on answers 

' CHAPTER XXI 

1. state the importance of the eleotro-ohemioal series in summarising the 

behaviour of metals ' with reference to (i) action of oxygon, water, dilute 
HCl, and (11) displacement of metals from. solutions of their salts with 
another metal. [ Ans. 23lJTt SiuttrSil I ] 

2. Under what condition is a metal displaced from a solution of its tsalts] 

by another metal ? Give two examples. [ H S. 1964 (Oomp.) ] 

Ans. [ 231 !T"v (i) I ] 

3. (a) Describe one chemical test for diitinguishing between a metallic 

element from a non.metalUo one (b) Describe giving conditionsi the 
reaction of water with iron and calcium and that df chlorine with iron 
and aluminium. [ H. S. 1967 ^ 

Ans, [ (a) 229Jrs fifTJTpg? . (b) Fo, Oa, Al-Si? C?««t 11 

4. What is amalgam ? 

Ane. [ nnicinf ^ ^C5f I j 

5. How is ole^^trolysis of brine carried out on a large scale ^ What products 
,are formed when a solution of sodium chloride is electrolysed ? What 
will happen If the prodnets are mixed up in the cold ? 

[H S. 1960 (Comp.) ] 

Ans. [ 285 (b) SfCTTRRI Cf ^ I ] '>ll 

6. Starting from common salt indicate briefly how you would obtain : 

(i) Pure NaOl, (ii) NaOH, (*70 Comp ) (iii) Na. (iv) CJ, (v) Na.SO,. 

( *70 Comp.) (vi) NaHS 04 (*70 Comp.). 

Ans. t Hints, (i) 151 (b) Tx. (ii) 287 m, (iii) « (iv) 235 (v) 266if. 1 ] 

7. What happens when a solution of NaiCOa is evaporated at room 

temperature ? Will there be any change if the solutian is evaporated on 
water^bath ? [ H. S. 1964 (Cfomp.) ] 

Ans. anM fm Na,co„ 

f 

lOHtO cf9Ttn ^ I ^ ^ m W cwpr 

^ SRI m ^ Na.oo,. h,o 

Wi 4# ^1 
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■ 

^VS\ '{NaiCO,, H,0) 

^»|sl ^ I ] 

3. How does chlorine react with metals Na. On and Fa ? Give equations. 
How would you convert the compounds to the respective metals again ? 

[ H. S. 1964 ] 

Ans. [ 5236, 247 263 «tCTrf^ m I ’tte I ] ■ 

9. (i) State why anhydrous AlGlg oannot be prepared bj heating hydrated 
Aid). Why are aqueous solutions of AlCl, and Alt ( 6 ^ 4 )* acidic ? 

Ans. [ 265SI*, (4), ( 6 ), ( 6 ) Cif^i | ] 

10. Lead pipes may be used for, conveying drinking water which is hard 
but they should not be used for convening water which is soft. Explain 
the reasons. 

4 

Ans. Caro caT® | 

2Pb+0a + 2H,0 -^2Pb (OH), l JTpTf^ C»TC^1I 

i5T4*i I '«Ri ^rf^icap^ 1 

C5i® 

I iSi^siSF m ^ 

»ira iii ^ ^ 3rfi^ ^ i ^5 

t^nf? ^ »<iTf^Tr5 ^9 c®i® 3R"ts ^fs nHln w\ 1 

11. starting from bauxite how would you prepare alumina, aluminium 
sulphate, potash alum, anhydrous aluminium chloride ? 

A us. L 252,178 265 ^X I J 

i'2. Why are coke and limestone added in blast furnace in the preparation 
of iron ? 

Ans. [ 268SR sm^ Cf<( I ] 

13. How is the aflSnity of aluminium for oxygen utilised ? 

Ans. [ 254511 «rcTO C7««l I ] 

14. Starting with a carbonate ore of magnesium how would you prepare 
(a) crystalline magnesium chloride and (b) magnesium sulphate 7 

[ H. S. (Oomp.) 1966 ] 

Ans. (a) [ silT^^Tt^ ( MgCO,)-c?|f HCM 111 

^fs itfin Hm =ifiC5T wttw cjFTiT^ 

MgO'*> 6H,0 ^*11H l> MgCO,+2H01»Mg01*+00, +H,0. 
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(ik) ^ h,so 4 Mg8o4, ^ 

Mg0O,+H,SO4»MgBO* + 0O,+H,O. ] 

15. Startling from limestone how would you prepare metallic calcium ? 

[ H. S. 1968 j 

Ans. [ Hints. g=rr^»|1J HOl-ii ^ I ^tC»1 

^f?!rl CaOla, 0B,O'i51l CWPT ^6?f1 1 IfTC^ 

<5^ HOI -Jtjtcjnf 5rcs(i 5FrR^?it5t ^Tem ^t!i i ??T^ 

' 5 r=ft^ ^iT^Tf^iiTsf cFiiftcM f?rc?r^*i 1 %^ i 2435?? srcsit^ c?<^ 1 j 

16. Name the elements besides iron and carbon usually present in steel.' [ 

[ il. S. 1964 (Comp.) ] 

Ans. L (TiC>r«if? J%C5T 

fjTfir^sj«sr]t?'5fTf^t? ’itc^i 1 ] 

17. What happens when crystalline copper sulphate ~is slowly heated to 

redness ? [ H. S. 1964 (Comp.) 1972 j 

Ans. [ 631-82 c<f*»t 1 ] 

18. Copper is displaced from copper sulphate solution by iron and silver from 

silver nitrate solution by zinc. State reasons for these reactions. [ H. S. 1969 ] 

Ans. [ 231 C<r<l I ] 



CHAPTER XXII 


Compoantls of Carbon : Organic Chemistry 

[ S iwst ] 

Q. 268. (a) What are fuels ? How would you classify the \ 
Give examples. [H. S. 1963 (comp.), *65 (comp.), ’67 (comp.), *71] 

[ (a) f 

?t« ! ] 

(b) What is meant by the calorific value of a fuel ? 

[ (b) ^t*t=r-'^STT ? ] 

(c) Describe the chemistry of preparation of water gas and 
producer gas (or air gas). [H. S. 1962 (comp ), 1963, *64 (comp.), 
*67 (comp.), ’69 (comp.), ’71 ] State their uses. 

[ (c) ’trt’i'« ’tit*! ^ ’ijtTO st^tfrfsr^ 

Ans. (a) <8|ferlfil—*T f^sT 

^Tcfcf?r ^rsrtft ^c«ri w »I^?1 

^Wfa[?I ^ Sitp( 'a 1^1 

c^t«T-’tiT*T, ’fim, s^tmfsr i 

'a I Cf->R 

•ftft •'ta^i iftft I 

^*r, ®5'®rtf5i 

^ i.®T I ^«tl, cafF, ^-5e^w, catw «»JH 
'a^ft^tfl ’Dt»i I 

(b) 1lt*tsi-«5«lT (caloriEc value )—^ mn 

aimtft ‘fl’f ’trr=?rf ^ 5 »rtw 

( British Thermal Unit ^ B. Th. U.) ^ «b ailirtfSri 

41 
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I tilT *tt^G (1“F) 

IS *ff«3it«i ’^t*f ^srl I 

J 

W1 '« Rjfsists ?i?ri4^cw ttf^ 15,720 

B. Th. U. 14.950 B. Tii U. I Cl^tsf ^ t^t‘»t?' ’JtTO ^tlS- 
^ S«»ltaKS «.tY 560 B. Th. U 300 B. Th U. ! 

^ 

(^) ^irffet^r ^jt»i—s^T^T?r ^jrc»i 4S% 

42^u ^t^si SC5^.^‘i^ <ISn »tt5l1« COi (3%), 

^1^tiTc«?S (6%) 'S fs[C5,!T (1%) l^il^ 

«ft?r ^tcf ’tiT^ 

^tn ntcs I 

( 1000'—1125'C ) C¥tC¥? firn •tfflStf^’® Siftsl 

«s1^t?r ’tits ¥Y1 I 

C+HaO^^CO+H.. aq^ I SCS 

sw sfaiYl sfs ‘^J^s ^ ^ I 

C+2H20?*C02+2Hi “('^t^-'SrrCt tSfaFn ) I 

C0i4- 

a33FK:0 + H20 I ^t*faita[1 sf® «1[t^ tVB^ 

•rfitst*! fts nts I cstc^ ^n? %1 «fcft^-c^ 

^Nti '^tnstaits ^t3^i ss TO rpTO m i 

'GYi^ts ftui *rff *19 %'r-«f^ts '« 

«RSTS?lY '«5j1tc^ §l«f '« f«af«l «q3f<.z5 CStl^fS ^*t?r 

CS Htulft TOS1 ^Il?tc^ C^fK- 5ilTSt1[ i 

lult^ TO^3( ftsTC4 H 12%. CO 30%, N 53% »iTsi1S» CH* '« 
COi I 2C+02 (+4N>)-2CO+(4N.) * C+H.O«CO+H2 I 
is SI siw stsi ss sister ^estfets sjts firfesti c'^tftraf 

«t1 cwifirlstf sits ^5 W TO1 ss I 
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* 

’Tjtc*™ '« c«fa \ 

Y^tltai^ COa % T 'flTs I «tf^ 

300 B Th. U I 

v«r far^rt^ ’®at»5wt?rw!r n*ti \ c»if^- 

(2j^%a1?r ^?t*f—ca^l^t# 64%N, 
20^ciTtatW, 10% CO 2 , (4%) 

« f»c<*f (2%) I 

'A r-itj cVrc*f^ %] *fffl5tf5!^ C«fff%^- 

art?!’<Tt»i «j^F ’fl I aic^d’ett^ IthJtCWa 

'«r1f5’Tfs^ ’^ITCM 2 C + O 2 ( + 4N2)«2C0(+4N2) I =¥ 1 ^*C 

^^C*T ^1 CO-C« PYI 

c+Oa=cOi, C0j+C5Fi2C0i »«^ felt? ^1 f?ntf?'® ^ 

?f«!?j ^ ^t*f?ti5t? (1000"C^ ?t^1 I 'atHutaili »Tfe5 

« 

alc:s^^^^cv^r ntf I 

(£rf^^*rt? ''f3tc»f? cvwtar rl^, ^firartc«i 

fsife^ srf^tStcflfs? i \gt^ tirf? ^t*f5r-\5ij 150 

B. Th. U.) I CO <af??l CO* Vi ^t*t VI I 

::?Ft«T-'stJt»i «f^fec^'« «f», 

^t5 ««?’> ^Jt? ’tm V'WS I 

Q. 269, What is coj^l fSas ? Describe the preparation and 
purification of the .^as. Name the by-products obtained and state 

their uses. [H. S. 1961 (comp.) j ’63 } ’65, ’67 , ’68 (comp.), ’69 ’72] 

[ cft'?-’til»t ff f «t*i-’tjl:>re «f^«f%n*i ^<iii »»* i 4*f«t«! 
*nt'f«fti srtw «^ I ] 
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Ans. ^ ’litc»nr 

C¥t»r-^»T ^1 VI I ( 45*50), 

(30-50), (510) 

(2*5-5), 

STttlJlC«R (2-10), wUn GT (0-2) ^'3Ttr? fifef ’tJT’f I 

'^^m »i*^n «ijtcw i 

<2f^fe—f«ilV5 »rfr?r 

<2ff^m’tmw»rt^c’«o 1000—1200“ 

^ I ^ii^^ ir5T-«J9 

«fw»r TO I ?fjt*T-f^afc«rff ^*i^it3n 60 ° c»il%:<stw «jtc»r 



70 ^x f^ui-c^-'n^n 

f%l 'G «i9f 

(tar-well )-«fl I ^ 7fTt»I-fsiat«l *m *hl 

%5^-3itiiff ( condenser ) ff^l Ifl I 5fs:»r ^Jt*f 

^^Tv9 n«w '«rr»i’rr®fli 'g i^^?n ^ti- 

»(S»« ^ I ^«-TO»r-^ ^Ttwtf*(Kl^ 

Tl M ft^Si’ ^Icw Vff Ht*r¥t^«1 (coel tar) i 

’iTt*t ofU-^ wm (apNftr) 

t*nnwr fief 4llc^ ^ %»»i ^ i «tjii>Tf 

«CH CPt. ^Rpti H,S TO 
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I ^15 C>TtT^ C^¥ I ’iTtOT 

^f^is f5[%f »rt9R't^^ «wtlw-^nn c>itft^ ^\ 

c^fkw >rtaTfT^c^ t¥aT^ »rf»5¥tt« *it9i^w *ifi«f'® ^ \ FciOs, 
H,0+3H2S-Fe2S. + 4H.0 , Fe.03,H,0,+3H2S-2FcS+ S 4- 
4H O I «2r c^t’i'r 450'’C 

Tti’srfisriY i cft»f 

^ffcni HgS ^ct i 

CS2+2Hj^2HaS + C . ^tY CYtfCY'filYr 

YfftcYi ^n»rrft^ ¥31 yy i ’ItIy ^rnY-ijit^Yf afcinr 
YtY’ YY I 

afCYlY «tYt N8 YIY^Ytfl—(i) i!TY-'6CY5I- 

«l ^\C5Y '«CY YY I ^YtY «rhPf^ nt^H YtYl CYsrf^Y, 

Y^t^ftYT ^tFy^ ^tf? *rtBYi YfY 1 *rfYKYY 
( pitch ) Yt«l ^«Ytft YJY^^ YY I 

(ii) YJIftCYtTfsmtYrtY! PlY^Y—^YJttYtfYYTY Y^Iy 5r^«l ^lY- 

«.YC5fY ^lY ^CY 5rfY»i; YY I ^Y-C^ltlltY yR'® ^FyYI YfJtCYtftYI 
YftY *tt«Yl YlY ’^JtlY‘RYtY YfftYl Y?fYY ^ftY 

RY^Y YTYYtY =YY1 YY I 

(iii) CY5^tYJ—•tCY ft Wy Y^YreYCY CY ^ttSTl Ift^ YtCYf 
CYft¥ YW I «it»!tft ftYtCY ‘<IY< Yt? ftYHCY ftYfTY^ ^YY)Y!Cn 

lYl YJY^® YY I 

1 ^ (iv) YrJTY|-Yft^—ft^^Y f^lCYY YtCY CY ¥M1'« W ^I’YYY yTY*'® 

^ YY ^1 YitY Yl^ I CY»t'« «ffY-YtY «f«1^Y 

Yf YTY¥5 YY I 
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(v) c»rr?^ c^fir¥ 

c^n'e vftt^ I n^Tf^nt^r 

«iW SO* ^ I 

Q, 270. Name the products obtained by the destructive disti- 
liation of wood. What are their uses ? [H, S. 1962 ; ’68 (comp.)J 

[ arfci^ iTt?tCHT ft *lt'€^1 

ft ? ] 

Ana. 350“— 

400“C'‘4ii iic*rT - 

(i) (wood gas)—H*, CH„ CO. COg, Na 

(ii) (Pyroligneous acid )—Hi 

^tf»r» (10%), (2—4%) M^Vs 

(01—o•5%^«li^ ft« I 

(iu) l ^1 (wood tar)—'e » 

fta»r *t?1< *iitr^ i ntft'® aifiTl ^ I 

(iv) ( wood charcoal )—I 

«f<(i!»^: i 

Q. 271. What are the products of fractional distillation of 
petroleum ? What are their uses ? 

[H. S. 1965 (comp.) j ’67 (comp); *71 (comp.)} 

[ (.n Sifsniltsni •tm Tftw ’!?;< •tfeyi »its ? S?ttT5 

A»H. «cmSlfint^ •it«Ti ^ ^ iilw I 

■tjfWt. n\% WfC Nrffr >rw -Stitwi '®*»r •urt'l i wj 
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^ I *ftC3I ^ 

srtsil^"scn fiw ^tiri ftn fif%n .c^ ^t*r^tarttr 

^\ '^i' ’ cw'€fi iF^sr I 

irUi ^T*^snan 


(1) m 

^■T’'W'555i '-1^ 


fsfloR, 1 

^2) 9titcjnf^^*i 

40®—‘200''G 



(i) t5|r<f 

40°~ 80^0 

>3ffT ■'Q :sr^^ 

%tr^ I 

(ii) C'l'iafiJT 

80®-120° G 


(iii) i.JR’srr^JT 

120®—-200° G 

w.‘>\ I 

(3) 

900°~300°0 


(4) c?ft 

300° C- 5H 




(wtsi^riFs W-) 

c®c3i^5i 1 

(5) 


V 

I 


Q. 272. (a) How is methane prepared in the laboratory ? 
How is it purified ? [ H.*S. 1961 (comp.), ’64, *66, ’70 (comp) J 

(b) State its properties and uses. [ H. S. 1961 (comp ).^ 

. ‘ 1970 (comp).] 

(c) Show that methane is a saturated compound. 

[H. S. 1061 (comp) j *67 (comp.); *72 J 

(d) Show that methane contains carbon and hydrogen (nr 

methane is a compound of carbon and hydrogen ). 

[ H. S. 1964 (comp.) I 
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[(a) TtoI 

^ ^ f (b) ftc<»(c5i5 ^9 ^j?n?ts T^is I (c) cf 

I (d) t2f^e| a ftWST ^ ^tc? 

W1 ftc^ I ] 

Ans. (a) C^lt^-SN « C^Vt-aif^OIfr ftafl 

rwM ’tjfn ^81 

CHa COONa+NaOH -= CH* + Na: CO3 

Ij)’9|l^ »tTst C5Jt^1 ^ 3Fll^ 

c.*ft^it^ *ff?[Xt*l c^t^ •^ fitai«i ^?i1 

^ 1 ^ ^5 

<^m ^1% 

I 3p:c^T 

^.^arWRl^ ^^caf ftw 

^rt*f ®w?r ^1^1 ^Pr 

^?ri ^itc^ 

^taf^r ’^tc^ \ ^Ttcsitf^ ^ <S(U«l 1 5i«(j 

f«i «rrtf^^ ^«? f?^i 

'« ^?f1 1 

*tjt«it%ntc?(ff fe*f?r ft?[l (St4f^^ ^?tc?l 
afu^n ^n^rtfir^ i ’Ft^l^r nt^cst^tcaife to«i c»rt^«i 

^flu fiwc¥ HaSO* nt?i ^ fni^^ *ff?[c^^ 

4i# mn? fit n I 

ft) «rt*-(i) ftw 5tf1#?^, ftfftf Htf i Itl, Wf, 
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^¥1 ifcir »rt^ I ^^pnri ftc^R ^ ftfira 

H 

H—C—H 

i 

H 

’ll? H,SO», HNOs, NaOH ^t 3 l 'i^laFl'S ^5 STII Oi/ 

^1 'sr^sc’f ^| 5 T «ii: 5 ! artfSn® 

'Q TO I CHi+20a = C0a+2H*0 I 

csPifflOT ^1 

f^'^Tft® 101 W CFt^T^'S'e ^ I CH 4 + 2 CU 

= C+4HC). I (iv) « CSFtfic^TJ firai«| (diffused) 

riT%^ 

'^ 5 [ CSPNt^®, W<Tm CFtsftlS, CSFlWl’^ 

^ ^t^sr dJi-CFfAT^® TO i 

I 

CH^ + Cl.-CH Cl+HCli CH.a + CU-CHaCl.+HCli 
CHaCU + Cl.-CHCU+HCl i CHCls+CU-CCU+HCI. 

f#!il TO fti t 5 VI I 

fifeatc’f « 2 trnifK^fsic’!? «ff^ttf*t^ c^'I’t ^*t i 

srrtf 5t¥t5, istWMtf 'sricsitcjpTcR^rcw^ 
V I 

(c) ’VT5 ^ 

K \! ftw*( (SPlfiw^i ^Tvs Tm\ m 1 c^i 

^P^ -AT- fiiA \ ^\c^U ^-dtn ^isf TO A11 T^m 

n^<v d)*f 1 
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mOHBB SE coif DART OHBMISTEY COMPANION 


(d) (SP^fiOT f5{af«i 

qr ^\x ^15v«fl ^v[ 1 3ftc»n ^ ^fk»f 

a ’fit*? ^?r c^t^ri i 

<«rN ^tdll ^tt-sfit I CHi+2Cl,-4HCl+C j C+0, 

=co 1 ^*zw \ 

ftc«fw ^fesT c^ 9fitf[ii *!rt< 

^firw «^5r «ft«^i 5?t?n ^*fti ^tsf ^ 011 - 

'Sfn 1 fe w 1 

ftw 'Q 1 

Q. 273. (a)' How is ethylene prepared ? How is If purified ? 

[H. S. 1962 (comp.) i *64, ’67, ’69, ’71] 

(b) State its properties and uses. 

(c) Show that ethylene is an unsaturated compound. 

[H. S. 1964, ’67, ’71, 72] 

(d) Show that ethylene contains carbon and hydrogen (or 
ethylene is a compound of carbon and hydrogen). 

t (a) '« r^^-% 5^51 n f (b) ^ 

I (c) «isiT1 I 

(d) ^^5? '0 l^f^v^fcesT ^ ■« 

^t«( I ] 

Ans. (a) ^ 

C,H,0H+H,S04*=CiH5HS0*+Hs 0 i 
C,H, HSO*=C,H4+H«SOi. 

■: ^1W ?ICT9I ■« nfif ^rt«(WtW « mp 

'•iJtPii'^p fswH (l:3^ii(«i(« ^^siito) »ilit1 fe?tpr 
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• 

c?^ Mm 

^t?rv ^^c'® ?t:xr 

fiar*! i5f*n 1 f^fe5fT« «rt?ri I ’trt’K^ 

n^t»i w*nir w Tn^ SO 2 , CO 2 HitrT«T»i^T 

^11 iiyi Bfc*rff i 

(.5tf^^(--»c^ cntfn® ^ftTi ^ I- 

t 

^'C5?r m I 9i9\ 

cu>^ ^f?Kl CaCla m ^fa'51 
<5ir3(t^® •tt«^1 I 

’tit^r r n 5?-^W>;«i ^txrt ^«1 vi 1 

CiHa+Bij®*C^H iBra j CaHiBra+Zn^ZnBra + CaH^. 

(b) «rt-(0 ’fit*?, ^csf 

(ji/ «Ci? 

« af5[ ^CYI C9H* + 20fl=2C0a+2Ha0 I (Uif 

<?Fffiw« ftafi ’'Ffsw •TT*r w.9[ 

(3Fr®t^®'« CBHi + 2Cla-2C+4HCl I (iv) %% 

H H 

I I 

H-C=C—H 

4 

Cl.HBr «r!is H,SO*-J5?r TOl (a) »it«(t5‘»t 

cspffiOT ^?[*r 

(b) c;?tftc*??f 3 R:<t caiipR ^i»f | 

^fi(#tar fxr I ! 

CH, CHaCl CHt CBaBr 

II +C1b I » B +Br» —►) 

CH, CHaCl CH« CH.Br 
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mCtBSR SEOUNDABT OHSMISXBY COMPANION 


(o) ftCfCifff 150"C ’Ijtn 

wzv i 

CH* CHa 

II H-Hs I () 

CHa CHs 

(d) ’115 HaSOi-Jll *lt»ic^i5 HGi-A^ 


CHa^CHa+HaSO^-^CHaCHaHSO* I 

CHa = CH, + HCI-^CHs CHaCl 

(e) ^ TO | 

^^nji I 


CHB®=CHBH-03“^CHa— 

I 

o- 


0“CH,->2HCHO+HaO 

I 

-O 


a 


(v) 'e nt?ra?j}‘’ttc5iT? silfa^ 

^firii IT ® TO m\ •tt^aiTiN’itw^ ^vi i 

' CHa CHaOH 

II +Ha0 + [0]->| 

CHa CHaOH 

(vi) ^55 5tc^ ( 150 ’^‘1 ^t1^rf3lT^ 

(200“—300“C) 

^<^’1 ( ploymer ) TO I nCaH*->(CaH*)ii I 

n%^®i «(^4 ‘^Tm^ ^ 
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’lisr mv i mn ^=^1? 

cnl?fi ^ fsft!— fii' 

" cif^ I ] 

(g) -^rftc?Ti T^m ^t9{ 

ciFfst^w ?f]t»r'« ^tc®!i 5f«ti ^ I ^tcsri 

c^ ’tjt'i iK-^^ c’^t«rt TO I ^Ttn 

^Vs TO»T1 I ^Pt^lCST I 

«rtTO, a ’tjt^iif w< nt«in TO 

^^3T *rt'«?i ’fttr I TOt^ ^*Tt9 *it>it^c^F 

TO I «W I ’afC9f «5t‘^JS?tCaR ’^Wfs 

^tCf 1 “« I 

Q. 274. (a) How is acetylene prepared in the laboratory ? 
How is it purified ? 

[H. S. 1961 i ’65 (comp.) j ’66 (comp.), ’70, ’72] 

(b) State its properties and uses. [H. S. 1961, ’65, 70] 

(c) Shbw that acetylene !an unsaturated compound. 

(d) Show that acetylene contains carbon and hydrogen (or^ 
acetylene is a compound of carbon and hydrogen.) [H. S. 1972] 

(e) Why does methane burn with a non-luminous flame but 
ethylene or acetylene burns with a luminous flame ? 

[ (a) pFKiCn ^ f RfTO ^ fkw 

W T (b) ’Rf I (c) l^^^t«l« 

I (d) ^ iftcw ^ 

Slln fftart*! ^ I (c) 

fwf 4^ ^ «rfr«i ftro to m r ] .,;;;,!, 
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Ans. (a) 



72 h ^ feai—^f5jf5?f|sT srsf® 


^Jt*r 

^1 CaCa+2HsO = 
Ca(nH),4-C.H^ 

'Q ft<af 

Sf^Yl ^ • SPn’SFf 
c^t^-’tlt^ ^tal i 

^ ^5f utftcsr 


I H*S, NH?, PHa 1 

(3Ff«t|c%5 m ff?l1 «2f^R^ »Tt»T f¥^fift>l ^Jtpli&sitt® 

^( l'?[TC^ «J^r¥ ’III? 

I ^5|sat»’-:i*&t’5[rt« ^ftfi nt^tcfv 


C,H8 + Cuj^Cl2*Cu^Cz+2HCl; CuaCB+2HCl 
“CUaCU + CgHa I 

lb) ^][tr«!i&«^t4*?» «r<r—(0 fti ^<fjsr 

’fit*!, Bcsf I ^ ^1 'B 

c<r’titf?y Rr<itii 85^*111 vvfi 1 2 C,Hg 

-fSOi '»4C034-2HaO I (0 f»tftt=rff Rl’ipt?*! 

/ 

^ci? '0 ^?f( C*H.+Cla*2C 

+ 2 HC 11 (iv) R 5 »<t 

H ^ •«?# ^tti5 *!%ii <45?^ K^m 1 

»rvt^®, H-Csc—H 
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CIb, Ha, Bra, HBt-aj ^yi\ mm 

^! (a) mm 

I 

CH CH3r CHBr CHBr. 

II! +Br2“-> H ; n +Br2“^ ( 

CH CHBr CHBr CHBr. 

(b) CfBlTf^ *tfil^(t*! 

cri«?irsi ^ m 

( westron ) ^C?r I 

CH ’ .CHCl CHCl CHCl, 

III + Clj-^ li i • W +Cla-> I 

CH CHCl CHCl CHCl. 

(c) fj ^tc^^ ^)if*i(^#;sr 

mm m i 

CH CH. CH. CHs 

- u: +H 2 -^11 i jl +H3-» 1 

CH CH. CH. CHs 

I 


CH CH HCl CHs 

111 +HC1 ” ‘ "•» y -^ j 

CH CHCl CHCl. 

(e) ^fk-s '«caft^nl^ 5PI?[ I 


o 

/\ 

HC s CH+O.-»H—C—C—H 

I I 

0-0 . 

njtPfc^ VI \ 
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BIQBBB 8EiC0^DaBT OBlf&nStTBT OOMPANIOM 


(vi) (20%) (80“C) ^u*nB mr 

^ I * 

CH CHs 

II +H,0 « I 

CH CHO 

(vii) »? 3Fl?r(|^ 'Q ^C<Jl 

v^\ CueCl. + CaH, = Cu*Ca+2HCU 

C.H,4-2AfiNO.«Ag,C.+2HNO . 

(viii) ^fircsi ^^irt 

1 ^^ i fspll ( polymerisation ) ^r.?f \ 

SCiH.-CoHel 

'STTtf*^ 

(c) c^tfsR, •i^Tf*iit^ 

^ I (*‘'«nftP^OT5 ^^^ cn *{”) 

(d) «niftMOT ^Tr^ atfvm K\t § 

*« ^TC»'1 ^'ft I 273'd) ?n 27^(d) «t? 

’iTt^tn *rftc<ff nwj »«’?•ffK w I ’^'ssts 'e 

(e) fe’«tsr «re*w 5!ri ^1 i 

^ ^' 

iW «(ft«l Pwti «5:»i I 'iRttw f^zmv T*^4 ^*mr 

^||i^Ktl -llE «f» fiiw Pwtit t 
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Q. 275. (a) Compare the properties of methane, ethylene and 
acetylene, (b) How a"e thev senarated from their mixtu e ? 

[ (a) fsrw, ^^■\ ^IX I ’ (b) 

fiTar*1 ’frrn ? ] 

_ 

(i) li) ^jT>f, (i) fsii^ ffTfJI. 

«fC 5 T ^fs JTlsftSr Sf-’H I 'SfCsT | aff^T f 

(ii) ?t2? ; (ii) Tf?!; «rf^Ci5FW (“' J ^«§5T '©' 

§9551 7f5 00, f^«l1 JTf «#m| CO, « f^9l1 <5r3Hl 

xa I " 5 ?^ t<^»!g 1 0 , 114 + 30 , 00 , ®5t 1 

CH 4 + 20 , »C0, + -=2C0a+2H,0 2 CaH, + f>0, « 4C0, 

2H,0. . +2U,0 

(iii) c^r'iici^a (iii) caftfe-?! ("i) cyif^c!« Jibr®- 

*9^': HCl fawn*? 

HOI '« ^TtJf ^<^^3 s fg I 0,H4+ HOI e ^1^*1 

^gi CH,+201, = 0 201, =20+4H,Cl. ?g I C.H,+Cli,. 

+ 4HC1. = 20 + 2H01, 

(iv) 3 T'-?Jq 5 (iv) (iv) ^$C®1- 

^Ttc^ 5 pT^=ii grai 1^1 1 

gTmgfiiaJ nfipgjl ^sf 5 ifaFiii:! fa-gc«g gr^l 1 

^51 ^fiTt *cgciTg cgl’f I 4 ^? ^THlt «fac!ni 1 t?rg 

' «itge (Sg? wgrat 

«fgc*»g \ 

[ 4 <rfC 3 i fircsJt^g f 

piRi:? 1 1 r^r<a':xr 1 ] 1 ] 

(▼) >?^tc 5 rfcsp (v) 01 ,, Br,, H,. HBr, (v) Br,. H., HBr 

OFTfgii « c 3 rrf^'^Tg h.so,-^? t'$]Tf*ni 

fif fs ft ^ ca\ 5t apcg 1 ?|sc? \ 

gtnil H,.HBr.H,'^04- 
iff?® cgsH pFirf iiTt I 

(vi! xF'gtg KMnO, (vi) >^tftg KMnO* (vi) ^51 Wfltl 

aRl « «rf>liT"Sf«T :jg*l I KMn 04 IfVI n C3Tf^ 

war fVC#, I 

(vii) ecftcsi# (vii) ncfixjf# nf^ (vU) ecgntsra >i1w 

nctWT® ®^»(g fg =1* 1 'scm^rtt® vc# 1 ecnrsii^ vcii 

(viii) wtrcsrrfflirr^ (»i6) vtr wr far it i«« (vai) vnw i ^ f u jir,: 

0u*01,-#f arf^ CVH Ou,01,-J|# aiftif CVTsi ^ Cn«Cl,-4# *rfr# «rl^ 
fipil vtf I a(tf I f^frrn wrt^rtWttii 

veil Oa«at«v 

^ 0*^ijpChi^Ci*+iHOi • 
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[ wW % (vi), (vii), 

fsrftc^ I 272(b , 273(h) 274(b) 

c*r^ I ] 

»n5T i sit^t ^«f;m 

9ft? HCi 9i3t»f ' 

TvSt([ I C.H,+Cu.CU = Cui:C2+2KC! j Cu,C, +2HC1 

=CuQCii+c,H-j I ’tTtn-ftjsf'i w 

f^i ef^fR^ \t'^] cHifw 

r 

^5 I ^>1 ^l^isrtai^ ^8 ^5f's na Jixt 

»rt»ra isns >t-ii? 5«i ?5i ch,=ch.+h.so.-ch»ch2. 

HSO*; CHaCH»HS04-»CH, = CH.+HiSO* 1 ^Rfl ^fjtJf 
firc^ §*f?r »f'v5t^ ^ i 

276. Write short notes on :— 

(1) Saturated and unsaturated compounds, (H. S. 1963) 

(2) Substitution reaction and substituted product. 

[ H. S. 1964, 71 ( Comp.) ] 

(3) Addition reaction and addition product, 

[H. S. 1969, 71 ( Comp.)] 

(4) Homologous series. 

[ H. S. 1963, *65 ( Comp.), *67 ( Comp.), 71 ( Comp.) ] 

(5) Functional group. 

(6) Structural formula. 

t n^lva f«i<f - (1) »I5'J8'«c’rt’t, (2) fapin 

• t’it'f, (3) ^jr-farai « (4) iTOttils c«a, 

(5) (6) SUM'S I ] 

(t) CT il’rt ?il4 
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5[vf-cTir8fC^ ( single covalent bond ) 

n dtn m \ 
csftcijr I 

H H H H H H H 

II II III 

H—C—C—H H—C—C—OH H - C—C—C-H 

II II III 

H H . H H H H H 

c<2nc*m 

atciT c^, 

Tfzn ^c?r i (i) 

CV r ^'3;^ ( double bond ) ^ 

( triple bond ) ^UtZ^ I 

H H 

H-C=C-H H-Ci^C—H 

^r^a?|5T—I 'BTtC^ I 

cft?t I ^ ^zm i) 

«nFr<^<p (TTtc^iT Tl 

^t»TC^T^C^S 1^*1 (i) n'^tpRII^ ftilNlT’N’ircs^^ 13^1*1 *!mTf•^’tn5^k 

S<^51 C3lTf^5[-BiCSI ft»fT^:5[ C^i^5f-«l>! 

^r^^C=T?i *iA C3^ ) I 

(2) <2rf%^t^*fen ^3 isrf^tPt^ ic^t^ 

ci\z^^ n?Rtt«rn3 2it^Trf*r5 ^rf^ 

Tt*H ^ *nrt<c? «ff^5ttf^ c^’t 1 ^in »rt«iT5W 

CWUar ini! ( 272 «IU<1«OT Cftft*l ^ ^ 

(ap^l n^ StNH «I) 
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HIOHEB 8EOONDABT OHBMlSIliT COMPANION 


(3) '8 

^nrr^ ^ i 

wf"?® ^ ^?Ti m I 

f^fen^F •PfK’sf^C^ ?5T- ■^?r I ^ ^Wtl[5C*f5 

M 3 I ^R^=r '6 CI2, Bri, H. ^^T%[ flf ^1 

aj^ I 27 i (b) 274 (S) ^-s C*r**r i ) 

(4; 5ra[?:^lTjhr C2t%—*r'Tt<sf%c^ ’tk «=Tr=Ti 

c«t^:^ ^?r1 ^t?(fcf I ^<n WTM^esr-rasf^, 

« f^FC^t^T-cai^ « 'bbT'^t^'C^i^ t^TlR I c«i% 

!3^g<sn=i 'e»5f c^f^i ’Tt^ c^ 

*«Tv ^^<1 ^1 sfc«fT ^^f5—CH- 

'8(TC5 I 'S^^sn—3H. ^9T nt^^lf f-l o't’t'Sfwfl 


CH* 

CHs.CH. 

CH 3 CH 3 .CH 3 

CHaCH.CHj.CHs 


CH3OH 
CHaCH..OH 
CHaCH .Crt OH 
CriaCH.CH^CHa 

I 

OH 


^TTf>T^ 53^ 

HCOJH 

CH.COOH 

CHsCH^COOH 

CHsCHaCH2 

I 

COOH 


^■r5(T*T W’ftiflil oft'TS'fi?? ?iT»rraft¥ 

*fC4i I 

(5) t «2t*5 n*rtc«J?r ^ 

4^tf ’»[g5 ^^ ^ If c*ffl f«^?r I 01# if *fr^ wtv<^ 

^'•r ^ 1^1 5Ftwt»i If':^’f8f«!r^»r ?ipinr!i? n^ 

4 s 4 . 

^ WT*t ar <n$ i 

4 i, 

^1*IW1W«fts TOI—OH it.’f 'ttiw I 01^ 
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y{f^^ f^^mi HCi, wrirs ^h!\ 

^ ^1 f«^^Tc=r nffl*tf^-“^ 9ic^t5^c»ni ^ 

^1WT9f 5r T, OH I CTr^SR^ 

Js '1^ 

^tPit^s^T^r'ff-CHO tsr^*r, ^TTf»n ^—cooh ir^*f 

i *A^ira; ^»i 

»ISI^ ^TTt%C^ \»T I f«i{(& fnf^K 

*lC^8l :!2f^ ^51 I ’^n 

^1 f^f®i ^Ft'^riTTsi 5f *r *ncfl i feniTftT 

1 

^rrf^c^ 6 h 5T n cooh ^ n ^srfcf i 

^ 'R* 

(fO *nfTc<?r «i‘i5 src^fi 

'Qftff 1 [ t<(txr nfl 

^c^=T, fsi^^9T ^ri»ic^T^*T, TOii»if^^T^^, ^ncnl^^ ^fnw 

^Ttf^ ^ I ] 

Q. 277. What a e ha!o:^en derivatives of hyd ocarbons ? Give 
examples. 

[R?Tr»lTC«R sff^T![Tf*r5 ^C^T? ^fW 

ift« I ] [ cf. H. S. 196 ^ (Comp.) ] 

Ans. *ni5lt'^^TTWtrar*r ^tfl1 

^51 c‘*r *trein m ^rc»rrc‘»5i sff^^tf^ns 

(CH*) v<?isf^ H Cl ^1 srl^ttPr® 

c3Ft<t^^, H csnftsr nwt^^nn csff^Tpns ^c*t 

amv^^, CHCia tt'efi ^ 'iTTraTf^^ 

«(tCirtI^T^ CHIs *lt«?1 ^1 CH*-.«^ sTfflt H *f?l^(T*|,Cl 
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HIOHIB 8BCONDABT OBBMISTBT OOHPABION 


I I I 

H—C—Cl H—C—Cl H—C~I 

I I I 

H Cl I 

H 

H—C—Br ¥t^-cajW^^ (CHs CH^) H 

H—C—Br Bk ^ -srf^^Tfn^ I ] 

H 

C?PtC?rt^ [H. S. 1963 (Comp.)]“^?1 ! 

^ I 8fc®[ ^ '« ^'<tW 

art^ I 'e sfV ^?TU8 i ^Y'e wm »rx"nc4 

^ 'e R»t®] ^1 ^‘?i i Pr«^ 

C3FtWt^^ I 

^srtc^tc^t^ [H.S. 1963 (Comp.)] ^ ^<7 -Ipf^^T^IU 

n^K ^35 7ii 1 'e ^9^ (?it^.?r 

^<51 cfetl'C^Wt^—71^^ ^r?i *iT?t< I 
JBi^j I 5R ^^jtR I 

'e csFtRwff Rfetn (40"-50'’C j ^u^^ ^nRf^c’®) 

^ ^1 I ^5ii 'e c^nH <2|^c^5, 

Wft c^ ^TTff BW VI I 

iRt^ W< 132‘’C I 

«caitPH ^1 ^ I ’ftflir 
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Q, 278. What are alcohols ? How are they classified ? Give 
examples. What is glycerol ? 

[ ^ r^5(icn Tfll ^ ft>0 I 


? ] 

Ana. 

(OH) CT ^f9i dt’f nt'e^i 

^\^ cnm\ I 

H H 

I I 

H C-OH H—C - H 

I 

H H C—OH 

I 

H 


H 

1 

H—C—OH 

1 

H C-OH 

I 

H 


H 

1 

H—C-OH 

I 

H-C-OH 

I 

H—C - OH 


1 ,2 f?tnr«»r Ti, cm^ i, 2 ,3 1 

u8^—OH 

^fi»“OH 'rrr^csf ^t^Tc«F 

wf%^-OH ^ I 

inW'l CHa OHiCHsCHjOHai^JTt^T^^Sj^lF CH >OH.CH* 
OH (nt^^n.) fmn^ 1 
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»ifi^ >5*6 

^rtf^»r ^ i «rrt^5\ 

-CH..OH I ^«fl, CH 3 CH 2 OH fifr^ailft ^»TC^T^»f I 

^5! I ^mn^Tfl9! = CHOH I 

CHs.CHOH.CH 3 , '5fT^i>n-c2rrnT^»T 1 ^ 

*nrm^c« c^n^T ^-tcsTc^f^r n?r>iTt, ‘‘ftfiFi’T ^iTsr- 

(CHalgC-OH, BT^rnuTa"^ 1 

I '5rTt^Tft - OH C^C^'QtS^ 

- OH '»rTcw i (663 c*t^ I) 

. 5Tr^:5r'3j^T%iT vatv < 2 f»im 

^ I Tmi^ spent-lye *1t'e^1 TO— 

^r® 'stm^^f ftci[?r «f9 1 

Q, 279. How .Tire ( ) niethy! alcoliol [ H. S. 1960, *61, *62, *68, 
*69 (Comp ; and (ii) nce^one [ H. S. 1962, ’64 (Comp.) ’65, *68, 
*70 (Comp)] prepaid Trom wood distillation products or from 
pyroligneous acid ? State the uses of methyl arcohol and acetone. 

[ miU ’^OT d) *srTt8!c^t^ 

(ii) f^^cn \ TOr»»c^t^ ^ 

^T^TO ? 1 

Ans. TOk ^C«f «lftf (wood 

tar) ^ Sto fe'ni ^5 ^ TO?n I *n^C?lTpT\- 

'«n11^ (pyrolignerus add] \ ^TO^2- 4%ft<rTt»l «rTT»fC^t^, 
01 -O’S^ 'imftcfeH 10 % TO¥ I TOl^^TO 
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^finn ^5T*itir *rtca ^ i 

g5i-c^T5!m w «irrr^l^ «TiTf»i^ gcsr^ 

^5ift 

?Kn »if5p« ^ I i p 

«f»i c»rT!^ ^11 I 'si’zn^r ®it‘r»r^ 
nt^w^i »iT^im ^iTt^rcfeR . *^^511? 56’5''C) 'a 
64*7"c; ®?n I 56*’—57“C ®?it ’rc^T=r 

64’—SS'C ^*>riTO *nf^ ^i5iC5¥t^ 

I 

far^ift^ ft^fwr^*i“ «i^'® 

»rmT 3 fv sr® i CaCi. 

CaCl:, 4CH3OH-41I ^ 4 ’ 

I 4pf«!l1 ^ 

^Tf»TC^T^»T nrf^^ IS^iliCn l %=?: *!t«=T 

647“C-»< c\ ig^ *\^m ’■nterc^pt^^r 1 

4*OT 56"—57" C*ftc5ll^ 
^41 CaCifl nt*^^ 1 

56'5’ C^ *nf^^ TO *IW1 'eiltf^^m I 

fap^tl^ ^mt^— v^ '« ^5?T?t 

9, ^f^*r«^Ti®f, cncjRsw f4»n%i CTTi>af5 
%TC^, 'e «t%OT iT^Rgiin Vi I 

« ftcir, fknm ®rrrftc^ ’^'pm v 1 
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Q. 286. (a) How is ethyl alcohol prepared from gluCvse ? 

[ H. S. 1960 } 1962 .Comp) j ’64 j ’66 } *68 (Comp.) ’70 ] 

(b) ^hat is methylated spirit ? 

[ H. S. 1960 i ’64 i *66 j *70 (Comp.) J 

(c) What are the uses of ethyl alcohol ? 

L H. S. 1971 (Comp.) ] 

[ (a) f 

< (b) csjf^9!c^'5 f (c) t ] 

Ans. (a) v6^-C?Pt?t 'e 

(fermentation) ^TtsfC^T^ MB 

^ I (zymase) 

wftai I «*!=i«rr^\ (enzyme) I 

I wtw \e 

iI CeHi,Oo==2CH3CH.OH+2CO. I 

r ( 

^T?nB V( I COi ^Ttn 

^C5 ¥c»f vf 

CTt^nn*! ^ =T1 I *iW ^C*(T 

^fcrl ^*^1^ utti I ^ f«5f fjfST TO 3r^i*l 

w'®rTt»rc^Uc»w nf«^®i «fTni5 «i'>i 

'e f=r^ ^^1 TO I ^ I *6t^n oi 

TO'Sl IB^*l ( fermented liquor or wash ) ^ 

^ I ^tr»r^ TOK-siOT TOtiTiT TO^l 

95’5% «ntTOt^OT *tfl‘t^ ^91 I rectiHcd spirit’ 

TO I Rectified spitit-*<^ TO p ^^tfl Wn 

99*5% «irt*iC^U*T •H'eil I 

^(1W^ ^Tt»»PratOT ntl^^ ^ absolute 

alcabol m^eil ^ 
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(b) spirit-JJ^r nttwTftV 

fturt’T ( wood spirit ), Pfftf«5r « 

pRtS' '0 ^ I Rectified spirit 

^^’Ti ^ «Tc? I 01^ HR[^ i 

^tf^"r 'e <9^ 13^1 i 

CSFtwM. « (T[ftc»TC^'5 f^i?t1» ^3f. ^af=T ftsr 'C 

Ptcir, ^3^1515 ftm, 

^Ttfif '0 ^Rrc^'0 

c*ajtc*ra c^rrtJM^ 'sut^icft^ 

^m's ^ I 

Q. 281. (a) State the characteristic reactions of an alcoholic 
hydroxyl grout>. Give equations in case of a typical compound of 
this group. [ H. S. 1962 ] 

[ (a) '5lTt»rcm^5!T I ^£1^ Ciai% 

Or, 

Describe the reactions of ethyl alcohol with reference to the 
action of sodium, phosphorus penta-chloride, hydrochloric acid, 
sulphuric acid, organic acids (formic and acetic acids) and 
oxiding agents. [ H. S. 1968 (Comp.), 71 (Comp.) J 

[(?iTf®nt«r, w^p[ cn*^lisFr«T^'5. 'Bmfn®, 

^TtPiv (ye »rfti 

(b) Write down the structural formula of ethyl alcohol. How 
would you prove that ethyl alcohol contains one—OH group ? 

[ H. S. 1964, »67 (Comp.), 72 ] 

[ (b) ^t5IWT^®Ri pUf 1 1^?iiC*f i£fiit«l 

n OH ^ ^TTOC ? ] 
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(1) Na ifT^ «ntsTc^^c5r?r 

f^^§rxM^ ’tTT’T TO 'flu’s c*rrfv5t^ ^ i 

2C.2H50H+2Na-2C.H,0N3 + H2 

2. (a ’ qs Wtn C^'^TCSPtflt^®- - OH ^TO OFtfa^r ^in 

TO ^rs WTt5TC’FT^m «fr«ft-OH Brar ^f?[Tl 

^t^c5fCf5T cTOt^t^ I ’«ritTOt^5T ^ PCU-^!^ 

ftftpsi? csFTsrrt® «<Tn ^ i 

C.H50H+PC!5=-C,H,Cl+P0Cl3 + HCI I 

2. fb) CIFt^t^OT OTl-'»TTtf»i^T^5r C^'t’t ( ^^6 

^ TO I 

CHaCOCl+C.H^OH-CHsCOOC.HB+HCl! 

pOb-^bit ^1 ^^cstcBi^r cTOi^^ S^*rw 

^TrWt?5T cTOT^i^^ ’^i=ri-'5riTWrT^ c^’t ’ik— 41 ^ 

5f3iTr*t^ a OH ’utmi 1 

(3) ^1 sin^»rOT *ir^^ ^51'srf.TOT?^*^ »^*ifetr 

(i) ( ^’«n, ZnCla ) C3Ftf%¥ 

«fTlx»rs csFT^t^^ « ^ to i 

C.HBOH+HCl?:iC,HBCI+HsO. 

(ii) ?rr? H :SO *-aiir « «nT%&^ 

*aj!fl ^f9?(i ’«f]tPrrt^ ***1 to i 

CHsCOOH+C.H.OHi^iCHaCOOC.HB + H.O. 

^rfpTOT *rf^ ^ 1 

HCOOH+C, Hb OH^dsHCOOCaH* + H,0. 
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(fi) <ffm 100 " ’«TTt5Tc^T5^5i: « 5tt5 H 2 S 0 * 

^cs?ti«R fee’ll I 

C,H,0H+H2.^04?^C8H5HS0* + H,0. 

'srf^ftr^ ^tu? H’SOi ^rtf^csT 'BTt^'Q (165"C ) |f^;r 

: CjHsHSO* = CvH*+ H.2 :s04 l 
^Tf^ST ^1 

C2H.HS04 + C*H*OH = CaH*—O—C.H* + H.SO* I 
( 4 ) ’tR '3 (KjCfiOy H.so*) 

-^jirc^r ^TTfnfeTT5!%?rt® nc?r ^rtf^rc® 

^ I -stto wr* w 

^4^ TO ^iTfTO ’it^'TS I 

[O] [OJ 

CHs. CH.. OH-> CHa. CHO-> CHs. COOH 

(bj «ITt5TC»t^5nT n*C«U5?r Q. 2 '8 C^’^f 1 I 

^'fTtsr '«(TT»?C^T^: 5 f 5 2(a) (b) CH<f I 

Q. 282. Describe the reactions of methyl a'cohol with reference 
to the actions of Na, PCI 5 , HC«, HaSO*, oi’ijanie acids say, formic 
and acetic acids) and oxidising agents. 

[ H. S. 1961 i ’69, (Comp.) j 

(b) Write down the structural formula of methyl alcohol. By 
what reactions would you prove that in a molecule of methyl 
alcohol there is one hydroxyl gi’oup ? Give equati ms. 

[ H. S. 1965 (Comp. ] 

[ fsinf^fi^s isrcTO : 

Na, PCI., HCl, HgSO* ¥51^ « f ) 

w isr^iT 1 (b) «WT «1 c«i 

^ ^TOE ? 
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An8. J(a) ^ ^t^- 

c’?t^5T?r cnTf^^Tsj ^3 ^tlc§n:«f=r i 2CH^0H 

+ 2 Na== 2 CH 30 Na + H3 I (2) (a) PCls-jr^rnft^ 

GFf«tt^ C5FT«tt^ I CHaOH + PCls = 

CH 3 CI+POCI 3 + HCL (b) ^TtPi^t^sT 

rit^ ^11 CHaCOa+CH.OH^CHsCOOCHG+HCl, 

(2) (a) v«^*N (b) <2f*rrfn^ c^, 

—OH 'srtc^ I 0) ZnClr^^ fsj'Tt^sT ^T»f-' 

f^HTt^sT ciFrat^^ 'e 

I CH30H + HCl5=aCH3Cl + Hi0 I (4) H-SO^-^^r »ff^^ 

«[1CH f*T*<rT^*! ^ttC^tCSf^ TfstC^^ ( «>]i.^T3r) « 

ntsic^ I CH.0H+H2S04i=iCHGHS0*+H.0 i 2CHa 

HS0,=(CHa)3S0.+H3S04 I ^(5; HaSO.-ii? 

f^’«ri^»T ^Tf^C5^ ( 

CHsC00H+CHg0H?±CHgC00CHs+H.:0 I 

^ I 

H.C00H+CH;0H?:^H.C00H3 + H,0 

^Tf’TS) *^51 « -(W ^TTf^.® 

TO I ^31^C^K5I ^fm «iTft^ 

wn <«in^ I' 

CH*OH+LO] = HCHO+H.O i HCHO+[0]=:HCOOH. 

(b) m Q. 278 cif^ I c^vi : «jci(tTOW 

2 (a) (b) HV m I 

Q. 283. (a) How is formaldehyde prepared ? [ H. S. 1960, 

•63, ’65, ’67 {Comp ), ’68, ’71 ] What is formalin ? [ H. S. 1960, 

'63, ’70 ■{Comp.', ’71 ] (b) State the uses of formaldehyde, 
(e) What Is bakelite ? [ H. & 1963, *63 (CoBp.>, *67 (Comp.), >7lj 
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[(a) ^?rt f¥? 

(d) iff I (c) ff ? ] 

Ans. (a) ^\ ^T;5i:^cn?r 

■ Hff ^r?n «¥Tft^ ^fiiri ^?rsnMr®^r^^ s:.^» ¥?n ip i 

CH.OH +-:0]=HCH0+H.0. 

'Q^r^fff -sjm 40“—50“ c^rf^csfc^ ?Tti p I 

i 

!pTc^5 stm 'S’1 •!<* ('sijmc^tw Tc=n'm?) «*ts ^«r«li> 
yti^n ?T'<!a --n# ft? c’''tstwl “tt^F i =i3i)5?i ats >«^ 
•ra ’FtcRi bs?ir»> c^ 5(1515 nf5« 5tCF i >5^ artt jicts 



360’ (Trt^arrs uttt 5? i »iw 5H.-si5t5 >tf^ 5^ 5ti^ « 

f5<t1^ ^IISIC^HOTI ^ JTtCTS ctrt 5[5t 5tf551 4^ 5'*rtl55 
ftl5 f55l «5tf5» ’W -«5^ »(Tt*(CTt^ ^ 5 I | 5 | '«H ( ^ {¥ «ltft¥ 

fi I 5 iim4iM «5tig[ nfi^ti 5Tmtt5 fiwi ¥51 55 5t5tw 
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«rTTf%r5 Sl1 ^ I 

film f^TII filc^n ^f9Yl 

I ^sfTt«Tf®^¥, '5rTT»rC^m5T « 

«ic*i?r f*i2i®i' ntiiOT ^^rrc^iT ^rs 

»nim I fifti 40 

'STTTsir^r^ -12 «fsi I Pisl’ic^ <C5f i 

40% 8% ^imc^t^si ifl^"N52% 

feinc^ ^siTTf^^I TO I 

\K i ?39^ 'G '2r^f^c^>e 

^?ri ^'«ri. ^n:^*itt^ (f^=rsf-Tpfl^rTt»T- 

?rr9i*)» ’iTT^iTpi^f (c^fn^T ), 

(c) ?rr&^ f^f^'r i ’■rTf^jTjptff^ 

^OJTWra ^T3T^ir*l i ^ITf^ 

^Vs 'srrrcsr^f^^rtff ^’if^f^c^ 

ift^fc (sm5 «?fi ^ t;^ nfii sfcsi 5?^ ^tr*r 

’fPrst TO sri I fii ^r?«. *1%^^*! vf?rc^ nn[?r \ ftTO^» 

c^TwTfrTC5F?r cn^r ^?i i 

Q, 28 L Describe briefly the preparation of formic acid in the 
laboratory. [ H. S. 1965 ] 

[ ’iTtTOljflIC'i ’»r'Tf^ «l«^ I ] 

Ana. (a) ft^itTOH ^filW 

^rfips ^Wl W^TO fi'TtiR TOf TO — 

^Knr c^Tsj i 

COOH 

I 4'i.ftntBH]«HC00H+C0!.*f[ftTO»f] 

CX)OH 
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u I u 


^itf^ c^»TT»r«iitTtij»i I ^^c^*Ttc?r5 »T*ni -stt® ^*¥0 

( 2 fr«H ^?iTc=n txf \ 3p;^f^ ?itPi?ii ioo“-iio“ 

C»l^C 5 f¥ ^?T I ’llt^T 



»rr^ ^^!fi nrfs^ f?i \ 

^f^?ii c’Tcsi 9 t^»rr=T ^ 

^nsitiSTts *tTf«^ ^¥1 I 

*fTf¥^ «r^tf»TC¥'a f^'«rtc«^fli 

^■ 3 ^ ^^?ri w ?if I “niu ^l%?ri %59i 

CB\^ ??5C*li:l??r ^1! 2H?OOK+PbO= HCOO).Pb + 

H^O I c^5rT>rs'*^ ^1%5i m ^fli ^Vs iio" c^^isii^ 

^11 (HCOO)jPb + H2S = 2H.COOH+PbS I wsi^Ji oj^ 
^Tfro^ C9!¥ H‘iS ^31 1[H I 

Q. 285. (a) How i3 t'o-'inic acid manufactured? (b) State 
its uses. 

C (a) ftor? ¥[» ^iil^ ff3i«:n ^31 ? (b) ^ftt 

^3 1 ] 

43 





f.14 HIGHEB BBCOi.DABY CHEMI81BT OOMPASIOl? 

Ans. (a' 6-10 mc*{ 

210“ (Tj^CiR^ ■ C»ITt%1lT^ 

^vi cnrJ^^ ^ i ^ 

>rt»if^p^fl"<F ’«rTtf>i^ nt«i9i 

m I CO + NaOK = HCOONd j HCOON^+ H,SO* = HCOOH 
+NiHSO. I 

(b) «* 

Q. 28r>. What is giaciM* acetic "cicl ? How is ■glacial acetic 
acid prepared ? [H. S. 1966 (Comp )] Stale the uses of acetic acid. 

[ C?lfn<iT»! ? CJtr>niT»i ^Trf»I« 

? ^-fli I ^?[ I ] 

An \ f<r»^ « ^ C« ^ 

( glacial aceiic acid ) I Tt 

«iTtf5r5 () \tvs 

^n»r (80"C)«»f^(20%j 

i T»f^^ ( rijdration ; 

: CH-CH + H.O-^CHaCHO. 

2lT)-A1I ^\<t f■*Ffi5l 70“ 

^n« refill ^ I ^1^^ «i«c5f5T nT«l 

^^'1 'srnf^i^ 

2CH8CHO+o..«2CHsCOOH I 3j]t«^5trf5i«f ssrjtf^irtfe 

(ii) <ii[|c?!tf^‘5rjit:gt5r 'srrtfTvfi ^lc;^~279 m ^frsfTiOT 
*^V C^t’t ^5 s 
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«fT? 250" 

m «flrs ‘cir 

^ 5Tf^5j’ ( gr ;y acetate of lim O | ’It® 

HjSo* ^^11 nif^^ 40—60% nt'em i 

(CHBCOO)*CoiH-H2SO.«CaS04 + 2CHa COOH I 

c>ri'&! "4’Hfl'f^ ^f%wc»rrw 

(CHsCOONa, 3HiO) C^sr'.*! I 

»rt^«fiCT «otfnck^ ir^-n nt? 

TT^Ti^n *iTi^^ cjri^i'a'f^ ’^r 

’•iTTfnw nwr mi CHaCOOH+NaOH-CHiiCOONa + HaOi 
CHaCOONj + HaSO^^CHaCOOH+NaHSO* I 
m^5r—’«rTTfW? »T5T»i, 

^Tr»rc^T5T» ’•ntfnc^, c»i^5rrw, ^ 

^4tsi fi«r ^ i 

Q. 287 . What i» vineiar ? Hjw is vinegar prepared ? 

[ H. S. ,1970 (Comp ) ] 

[ fV^n ¥5i ^ f ] 

Ana. »i^ «(nc»il&^ ^'if^t^ir 4-8 

^ r^i TO 1 

Acetobicter aceti 

CHuCH 0H+[20 ]-CHs.C00H+Hb0 

fn^fU^ ^ttk '©>1 ?tf’«(?i «JTO 
- » rr m ^y •T'e^ ^ i 

K6—10%) fTO ^ I 

^rTt»lC4*lTO?r ^1 ( fermented liquor ) 

mm I ^Tt^fc^iTO W 



676 


BIGHBB SECOND ART OHBMISTBT COMPANION 


I sftp fki^ 

35"—40°C-‘2i^ Nc«fT irT’71 ^ I ?\t?i ?lw ^m*rft¥ 

«ntf^'5 ntCBT >rt^^ i 4—8% 

Q. 288. Wri^e down the structural formulae of the following 
compounds. [ cf. H. S. 19711 

[ I ] 

(i) aldehydes, [ H. S. 1968 ], (il) ketones [ H. S. 1968 ] and 
(iii) carboxylic acids. 

H 


Ans. (i) ^l5lfw^T^(5V : R—C«0, R« 

CHa, CaHa, CeHa C^t=r ^ | 

H H 

I I 

H—C«0 CHs—C = 0 

—CHO 
I 

R 

(ii) : R—CeO, C^^tlsT R = CH3 ,C,Hb, 

CeHs I CHa ^^C»T 

^rc^r=r Ti ^yt%^T5T i : 

CHii 


CHa—C»0 


OH 

I 


(in) ^tt!%f^9! ^tPr^t y[vc^i R— C O, R 

CHa, C®Ha, CaHa ^xiTTft ^ ^C^tcwsr I 
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OH OH 

I I 

H—C = 0 CHs—C=0 

Q. 289. State the characteristic reactions of a carboxyl group. 
Illustrate your answer with formic acid or acetic acid. 

Ans. (1) ’ 

^ TO I 

(3) »Tf^ W « «?»I TO I 

HCOOH+NaOH=HCOONa ( C»rtl^?!t^ )+H20 

CH.COOH+NaOH = CH 3 COONa ((TftfeT^ ) + H20 

(4) i 

HCOOH + C,H OH5:iHCOOCoH, ( )-l-H.O 

CHaCOOH+CoH.OH^CHaCOOCoH* ( ) 

+H 2 O. 

Q. 290. (a) Explain the relationship between ethyl alcohol, 
acetaldehyde and acetic acid. [ H. S. 1964 ] 

[ ^«ri^ « ^ylwiS^ »(il(»iiefl WIT CT 

.p.t^ wttf ’nt'tn sfa I ] 

(b) State the relationship between methjl alcohol, tormalde- 
hyde and (ormie acid. [ H. S. 1967 (Comp.) ] 

[ ftfi^ nnt«iwt^. fi w uaiRn r ^ tt « '•ntPrcw ww >r»# 
f^^i] 
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Or, 

How are aldehydes related to alcohols and acids ? (H. S. 1^ 


Ans (a) (i) ^t^-CaptC?^ « »l\ 


H H 

I i 

CHa—C—OH+ [ O ]->CHa—C=0+H,0 

I 

H 

cnTf^^iTi:^ *rt?nr isn^ri 

^ I ^^c^lxiisr «iJTPi^3T»if«“ 

H H 

CHa—C » O+2 H-»C H c—OH 

I 

H 

«rTtTOt^C5R BfT^«i ^ «ITTC5Tferr»lf%^ 

(h) « H,SO*-4tr fsiat“l «lirw^T*if¥^t|«C^ 

Tftwt '«iTtPrr^ i 

H OH 

CHs—c=o + [ o ]-»ch3- c:-o 

TO «rrrf»iv vi \ 

^Ptto w -rs^ 

I ^mpTTO 

^ «nTPih^»r cip^tvs nft'ns w ^ i *it^ p:<v (^75^5?) 

TOi fwtftw ^fflc3r ^itc>rfeit»ifw^w ^ 1 
3CH.COOH+PCI, = 3CH,COCl+H,POs 
CHsCOCl+Hs - CH,CHO-f HCl 
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H 

H—C—OH [ O J-^H- 


H 

I 

C=0 + H.O 


H 

^tK^rT^ ^Tal (*lT?rw^^^?J « 

f^f^wtir '5nT»!c^T^.i5i f 

H H 

' I 

. H—C*0+ [2H]-^H—C—OH 


H 

(ii) SfTTf^TC?^ ^Ill1 ^^\T^^^ 

'srTtfnuH vi • 

H OH 

i I 

2H C = 0 + 02”^ 2H—C = 0 

«r3t5rc5ff^9r Rarfac^j ^pc»r 

Q. 291. What products are for;ned when 

(a) formaldehyde i.^ (i) oxidised and 00 reduced ^ 

(b) acetaldehyde is (i) oxidised and (ii) reduced ^ 

[ H. S. 1963 ] 

(r) acetone is (P oxidised and (ii) reduced. 

L H. S. (Comp.) 1964 ] 

(d) methyl alcohol [ H. S. 1960 (Comp.) ] and ethyl alcohol 
are separately oxidised ? 

[ fiiCTOi f? ff ^ r (a) 0) 

(ii) ^ ^•l * (b) (i) Wtf?n 
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(ii) 5 RI 1 ; J (c) (i) (ii) 

5^1 i (d) ^stm w 

I ] 

Ans. (a) (i;-»fl{r Q. 290 (b) (ii) j (i) (ii)-u(fl 

H^fT Q. 290 (b) (i) I 

(b) -45 (i) 45* (ii)-45 290 5^.laR:5 (ii) 45* (iJ-'-<5 

C55 I 

(c) *t^tPr5T5 5T51 

^Ttf^i:^5 'sntfTO 551 

CHa OH 

i I 

CHs—C *0 + 4[0>CH3—C = 0 + C 02 + H .0 

5rr55t^ 5r?n '®rTTf5c^t=ic'-5 ^51 ^f^c 5 i-c«rrfT^«! 

^NTt»!r^5C®> nl5®f^ 55 I 

CH 3 CHs 

! I 

CH.-~C = 0 + 2H-^CH3-C-0H 

I 

H 

(d) 282 4f«r^C55 (6) 45 *n 281 2fn(>^Cfl5i (4) 

Cf5 I 

Q. 292. Starting from carbon and hydrogen, how would you 
obtain the following substances ? 

[ < <6 «na« r«ic*t fiiWVs 

•iTesi ntn T ] 

Acetylene, acetaldehyde, ethyl alcohol, acetic acid, ethyl 
acetate* 

An*, (i) « ^ttlStCSR ?l05 8 -*# 

’»t»« CItiCT'ttferWH’tirPW •tfiCTWJi^ 
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2C+H:i=»C,H2. 

(ii) 286 =T'v 

(i)-aiff <sf<ir*r I 

(ui) ^■jtC7rt&^ ^snrtftvs— 286 Tn 

sanfvswfl (i)-in?i m ^-•■r i 

(iv) 290(a) 51^ 

(i>ii^ c*s^ "si’sc-r U^w c*?^ I 

('^) 294 

oT’^r I • 

Q. 293. Name some common organic acids of every day us^ 
and give a brief account of them. 

[ ^fnc^ 5ft^ m , 

'rr« I ] 

ahs, =rm—^rtf^, nt^lS^ 

(a) ^srrtft^ ( Oxalic add )-^^f3!^ ^TlfW ^fltsT, 

<7f^P\1^U ’i^K wc5f I «ff^ 

I 

« ’tt? srT^Sf «rTtf^^ «rtf^« 

^tfn® I ’it^ ^«[iTf»!C^ 

nT«?l I 

C,. H, aO X»+ 18[0]-»6C00H+5H.O 

I 

COOH 

(?lTfWfit3( iRPrt ( CO ^ NaOH-*ill 
f^l^n T- 282) Pfir-<2i^f^ ^1 I 

«rrPicBff—nt»f^ Htv, 
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nwn « I ’srsft^ »i^n ^f%c^ (?r^ 

^rrrf^^ « ^^r?f ^fcr^r mcif \ 

«fr^ff'irfsi-rn'i^tfl 

^ I •'^rfniif Jf w^Tn I 

•t^fPraT^r TI salt of sorrel ^T’l^ i^US ^f»!?l 'e 

Tft^t «rn>rKl «r» ^’E[ i 

^itsT^ijicn «"sntf^w «tti51 

«rrrPn:¥?i ( - cooH) 

^i[1 Twtff^^r I : COOH 

ioOH 

(b) ( Citric acid ;— 

mw{ I 2 ff^ C^»Tr»r- 

«r»i I 

C 9 \^ vatn s^csftmr »irf jFi^Tsr 

<sms ^1 ^ I s»rc^ csnftii 

^ ^ I ^n?r ^ ce ^?r ?ic»ra p ^^rlc»T ^i.»ipP!T>r 

I =rR’il ’«iTffi!¥ 

f^c^Tf%3 I «rat^t ^mf^niTsi '»?1 

I ’ttu it'ai 

^TTTPft^ fH ‘ 

«rr=rr!r»T, trf^w!;, ^T^9!tc»T^^^^itfw o^i 

wt ^5 ^f>r® I «c^ i 

c^c^c=f® ^3?!T !%c«* ?rr^^imn j 

C¥fi^ ^siJtCTTfsni:? ^»T ( Blue piint ) « 

cmtVRtx ^ nlffprar? »i^n€ '^w 1111 ?rwaft^ 

ftWWCl «lTCf I 
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CHXOOH 

C(OH)COOH 

I 

CHj.COOH. 

(c) ( Tartaric acid ^HTPi® 

n»rt< mz^ i 

’«nTfTOJii*f ^ 'NTtPr^ n^f5r?-m w^tssr^r n\z^ i 
^ <2rr^ ^\fh^ 

( argcl) <2(^ 1^ I 

C*1tf^!ItN *f^Tf»nrt^ ( Fehlirg’s 

solution ) ^T^ ( CMt9It*tifiC*r ) I 

'•Utf’T® ( cream of tartpr ) ?afJT f*tCll « *fT^t^ 

I ^vz^vs ; H.C(OH;COOH 

H.C(OH)COOH 

Q. 294. (a) What is an ester ? 

[ H. S 1962, ’66, ’69 (Comp ), 71(Comp.) ] 

(b) Describe the preparation of a typical ester. 

[ H. S. 1962, *64(Comp.), ’68 ] 

Or, Describe how ethj'l acetate is prepared in the laboratory. 

[ H. S. 1966 (Comp.), ’67 ] 

(c) What happens when this ester is boiled with caustic soda 

solution ? [ H. S. 1962 ] 

Or, Explain with an example what is meant by hydolysis of 
du ester. [ H. S. 1964, *65 (Comp ), *66 (Comp), ’68 ( Comp.) ] 
(jd) Btate the uses of ester. 
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[ (a) ^ ? (b) 

f^?Bcn <2i^« m\ i 

(c) cf[m ^hh»r f«F t wf^- 

i 

(d) vfl^Tr?i?r I ] 

Ans. (a) tll'5jfet?-“N^ 6 ^rrf»lC^ 

^1 >!"*:[< ^n ^rt»!f%®^ ^?ri «ff^Tfi^ c^ C2!t% rit^r 

^»! I ^<1, CH: COOC 2 HB , 

CHsCOOH-ujfl H •ra^'i^C.Hs 5}f^tf*f^ ^Tfcw; i 

C.HghSO^ »IT5IC¥?) H.SOa-vA^ 

^^tu.CgHa 1 ^ 1 ? HiSo* ^ 

HCl^lTC»r5 ^3T»TC^t^ « «iytf5rc^ rial'll 

«s;5^t« 6 I I ®f9! H 2 SO* ^1 HCl 

R.COOH + R'OH?:iR.COOR' + H.O 

«r»i 

(c^’^ftw R « R' ^^TTff 'snl^f^’T I) 

(b/ ^^1, ^ 3 ipiik^ir mf^ t%c 5 • < 5 ri ^51 1 

^ilfe'Eir fsimc^ ’ll? 

^^*^5 in I 

CHaCOOH+CaHsOH^CHaCOOC.H*+H,0. 

f^=9ntvil ^Ft^s* 'e *im iFtc^ n^ 

^NTt^C’Pt^^J 6 ’tie ^OtpHF *36^1 ^ I *ft^sr JPt^ 

%5m nfv^ 'iT' 4t^f *ttuw ’ijff 1 ft vtww 

« c?(ftit»r^rrrft^ »wii1 

j r l ^ fr cy hlf«»-ilTO ( oil bath ) 140®C ’«t*Rt«t!f ^ ^ I fty it v li 
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3pfc^^ ^fkis 5^1 iprm 

<<1^^ I ^fTc<5 nm-3Ftw ^?rc»i? «ft^ 

a ^ ntf^^ ^tg, cn^ • 

.«<1^W|U^ , , jr'-n . ^ 

f^iari jFtw CTT’t ^gi ^?ri c^ 

^sutf^TC^i 51^1 



c>itf^t*( ^t<c=RT^ii ^t5T 5itf?gi 

^ I ^rrc^ ’ft? ?FiT5rf5f^sr3 

^Vm 5pTt^f»rgT5r ^1 ^%t 

nrl^^ 75 ’—8o"c ^5Tn^^raftf *frf^ ? 3f^i?K*f 

(c) ^1(^-to^*l 8 C^1 W?«i 1w^i 

^ I '«rrrr^^ ^1^- 

CH3COOC,Hs 4 -NaOH » CH,COONi+C2H.OH 



€S \ HIGHER SECONDARY CHEM STBY COMPANION 

rm‘tc^ ^ 

’8rtC»ftf«cf¥c«F*fst ( saprmific ition ) ’IC®! I 

[ "fr^<f ^TTf^ f^rwi ^ «rt^ i 

I CHXOOC,H5 + H.O?:aC.H 50 H+CHXOOH] 

(J) ^^\^\ 

^«rr>fl5r ^1 ^6^ I 'e fjil^ ^ti iw 

''f^ f*ialC®tJ «f3r I 7fA3( ^ntcn 

«(Wv5 'firffns^ ^c»rc^4 ^ I 

'®f% ^fnl 4^'>tr«5 'snfjrtt^r ^ntprc^i? 

^ «iTrto? )—nt^i ^ii i 

^T^cm «it^;^i c^c^Rj^ i 

Q. 2^5. (.i) Wiiat a^'e oils and fats ? [H. S. 1963 (Comp ), *66, 
*6'^]. What p.-oducts are formed when they aie hydrolysed ? What 
is sapoaification ? (<)) What is hydrogenation ? 

[ H S- 1963 {CompJ ] 

(e) How does a vegetable oil differ from a mineral oil ? 

[ (a) ^«5t 'e '.fi «r^?r ^C9! ff fV 

r (b) ^TtC§rCBfC^»I^ 

^ f (c) ^$5r« ^fsTSf «tcs^ fV ? ] 

Ans. (a) ^ ^<5»l « ^ I 

^S5^, ^9inT^ ^«5f, ^qi9i, ori? Bpi I 

t«»l « fUTi^sr '©ipsT«“f^^l '»HTPrC^ 

I n ^1? *rrf3i(&^ 'srirfn^ 

f*ic»rrc5i’^^ «rrtf5iw «fi!^ «rTt(^ *fttii i 

4^ 4^1^111 «Prc^ nt«rTfl*r^ fitntfit^ i fn%^ 
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f^5a| < mixed gljceride^ ) ^ I hi^I 

^ fsnat f^5at®l i ^f«f^ 

'sri, 5i??ri ’ifS^ fsfn?iT'^9r»f va^^'si'V^ 

nf^sTT*! 'euTfnCW?! fjt^t?!T?^^f®T »iT*Jt?r«! 

nTt’>l 1 Bf^ ( fat: ) hs*! 

( oi)) w I « 5f^ c«l^?r 

i ni<^] 9^ I 

CH OOCR 

' ( R, R',R" m\ 

CHOOCR' 

I . fFi^-r ^?rt I) 

CHo O.QCR' 

t^al g1 ^5ST I 

C^Ys S Bf< « ^?f9T Tl ^‘^=1 

Of zmt, ^Tlf*f 3t Uf BT^TT I 

« ^5®T«1®! tst’itasf « ^r.f»i®^i^c^ ’if^*rii ^?r i 

^'tr»i'5 ^1 I ^i^ls m*i 

^iTt^s'^'Vifl cntf^ai^ Ti ^'"la I ^tfi^.?i 

( saponititaticn ) ?fC*! I 

CH OUCR NuOH CH OH RCOONa 

I I 

CHOOCR' + NaOH-> CHOH + R'COONa 

CH OOCR" NaOH CH.OH R"COONd 

f?t 1T ‘ Tn 'n«if Na C ^1 51H15T ;■ 

(bj 17.‘5‘‘—190” C»,#C5|^ 

BR*^ ^sc9i« ^r*3T f^in ’iit^ 

ta’iTil^c^ir ’«?’w ^.tc§Tc®i? ^ 

'i.Vs la^TiTl® %< ^1 laiTrixc® *fSi^ 
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ini I wiw>R ^»i I 

(c) ?«*! I ’ft^rnsn^: 

^'?tSt^T^C=T9 I '^JTf^’Er ^r?t^ 3^*1 '^t^l 
^1 lait^5[ ^e ^itPrc^ i 

^RT 3?i I 

Q. 296. What are ordinary soaps ? [ H, S. 1963 (Comp.), 1964 
(Comp.), ’66 (Comp.)J How are they prepared ? [ H. S. 1963 
(Comp.), *66, ’68 ] What by-product is obtained daring the 
preparation of soap ? 

[ Jrtffi*! »rWi f% ? ^ »rTO 

Ans. TfWir—nTt^i&¥, %?rTffl^, 'e|»i^ 

^^Ttf<nr c*Trf^T^ 'e n^tf^?t»r »rT«rT««i i 

’rSf cm'^i ^1 ntJT^r 

fsiTTa®! '« ^.T^Tsi nt'ein «i1i i c»rf!^Tsi >rt^T5i^^ w « 

fifnTffT^® (eft « ^>891 )+N<iOH=fft>frar«i+»rrTT5i (’3t< 

«lf 295 «f I ) 

’tft^ eft 's c^t^] iw^n 

(20%) 5iot i TOf to 

^■ar^ «rnPr'59ft3 c'rilwr^ w (^^i^TOH), ftTO*f 'e^fcsrj^^f^ 
0p=rt^ 9 ftssf*! I ■T’f*! C»lt^ ’'Fftw TOt^T^ft 

kX^ to ’»i i =Ht4tsraft »iR^ 

ftftM cTOi ntTO ^ \ 

X^w w X^uvs TOtii^hi ft*rt=f ^ I 

»rtTO’y^''^^TOn?[CT^^ir3f4«l to spent lye 

TOf I ftTOC*T^ ^\ ( 5—8% {»»im ) va^< ^«tC8 

Wl« W TOf6*t ftfat®>tc^ » Spent lye ftntW 4(TO W I 
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Q. 297. What are carbohydrates ? How are they classified ? 
Name some carbohydrates of each clasn. 

sts( 1 ] 

Ans. '6 

^c§rc^^ « ^%:^5r wr^i'T®: (^i^fi ^ - l ^a^nrc^ i 

O^i ( roU-hydroxy D 

^1 ff:^r^ aVr ^:vii '^r ^ •'■c?! -ii^iR^ 

(i) »r^'n (Sjgars)— ^rM, 

^'<1—src^r^, ^c^tsfl (li) ( Starches )--5t^s1, ’tJf, Ttf^ 

^^Ttf^l (di- ( Celluloses )—^fl1, *11^, W, 

'Q '^'t t^xzm 

cafDc^ ^51 • 

=1#^ I r^ PicsiR« ^?r ^1 i ^•‘11 - 

CCoH. aOo i 

(ii) ^Tt*?SJt^^tt^5f-—tire's 12 18fw *rE3ltl <^iTC^ i 

^-rTO^;*T9 ^c5i 'siu. =^ 115 ^ 1 ^ 

(CitHj.o 1 ) I 

(hi) ®lt^l 

1 m«fn«i (CeH, oO«)n I ’SIi:^ f^CTO®! 

(?f? »r'v<fT^ *iT6?ii i c»i^c*it8(t 

44 
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Q. 298. Write briefly what you know about the following subs¬ 
tances- (a) glucose [H. S. 1963 (Comp.), ’65 (Comp.)] (b) sucrose 
9T caresii::ar [ H. S. 1953 (Comp.), ’65 (Comp.) ] (c) search. 

r ?it^i e|5f a c¥t^, ^ 

I ] 

( Glucose, CeH, ^Oo "—Si C^’ 

f|5T, I *11^1 20-30% ac^'m 

1 'IT^i ac^T«r 

’«na[ 1 'e a^c^T^f p i 

- OH vflf 1^ - CHO ^9!'^ ^tCSi I ^ft9TC^t<^ '8 

C^Ti I ^t?l1 'SllT®!- 

H SOi ^^<11 ai:^TCBi i 

^fsiST CoSQ* 

^1 '4f^§1 CnSOt ^7! nf^;z?5r=f <2ftPlai 

TOa’ a*fT '5l^Tr^3 ^faai -^?1 t ^■\r^ -stt^ 

■fin %3*i cf*nf^^ f51 rti i 

^'5J^c5ia rJil^^Ttf f '«iTi>t5 8 ^'5’PC'i, 8ria=(t5 5int5 2[i:^n 

i 

I 

^1 ( Sacrose or Cane-sugar, Ci^HiaOji )— 

12—19% At n^5l j ^1^5 »lf5T8 
*i?r<! ffsitacn 1^51 1 

^1 ’fiTat^a^ aa 1 »ft^tni »iwn, fafi? ?^5ti*t ^1 ^ 1 
at? H,so*-uia fafeata ftftfNtal ft^pT *ffi‘t^ ^1 at? HNO#- 
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i «!’y;«6tprc^ff «it^- 

f^WfRrS ^ 3pl%rcaf *tf^T3 I 

^ *4 

C^t=T fm\ I 

c^r^ c^ ?ri ^C3i?i 6Tcn fnftirt ^^tfe ^f^i 

I »ir^^ f5i«it^r» ’i^r 

^ I ^sfT f^1 so2 ’(Tt’T 

I '8r^:n[ 5t^n ’It? 

5tc^ I 

^if% c*r^-$f^®i ’j'ff ^«11>![! 

[S-arch, (C.^Hi .Os 

I csi^il 

I ^1%C1T5 fist, ^ <3 ’^l^^tC'Q, TOI 

5t^5T, ^1, ^]f^ ^]t I 

^h'^J\ ^^5T C^\ (;tarch paste) ^'s,^ 

1 *r§' ^fflC^, ^T’TS >;^«i ^TitiKn 

1 ^191 ^TCR C9|? <21^ J 

Tjtfsic*^ ^TT1 's^rntf^csiff ’ll? fl9i 

i 9T%^TtrnC® ^f?(l9T C»(^ n I 

x^ nfa*!® ^fsCST C^-fittfl^ 

^rt^f^i ^ =fei^fr=n n:? i w.n?r f^i»rr^?i 

^^T?r i 5T^, ’nt, ^»[t^ i 

^•rc^T^ «j^c^Tw «fg?r *rf5*rti*i ^ i 

Q. 299, Write briefly what you know about cellulose, indica¬ 
ting its importance in arts and industries. 
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[ c»Pi(:»!t«r >T*NWc*r ^ i « f^rcir ^^5 

Ans. CJf^eiTtW [ (C6H,oO«)n ]-~?br TOT C>I5ip!TE 

^sn (90%) t n»tc< y\f^^ 

7Sf=r, TO ^aiiPf i ^^TfiisPr 

?pfi!7t7 ®sf ^t 5;, ^■3Ttr? c>jT^i ®Tin7 

5tc*r ^71 I 

7171 f7?f3l^ ( bkach^d ) ^7 I ‘’I'l^l* ( pulp ) 

?5:*f nt«7l 7t7 I 

cn*I^TO *f^iR ^C«l 

*tf»l^T^T71^« C2I^7 I ^TTC7t%<.t^^ 

^7117T7T I « 9!l^'«rTTPli5 « 7t7t1lPl ^ f7^T7C7f 

^71 ^’f'77p5^ TtCT^ I 5!1 TOr^^r77' C*17 *f<l^ 

nRn^ to i 

*Ak 

7^TO >r^T^T5 ^fffi '0 Prc^ c^:»»rc5^ fr=i i 7ts?nff 7i7?r3 ' 

7^tff 47* ®f 7^C.^ *rT«Tf1 7l7 I 

^7'! 7T^^ tl9f f"f?f 'e |‘Ti 7 C7H7 f-!^ ^715 ’tf?5l I 

C75X^»ltaf 7^C® ^>^17 TO^f^ 2lCat47*l7 ’l^fN 7TO W 

I 

*ll®[*tc^ ^37 C3t5!-n:?7 7C3T 6Tr*f7l il!5^ ^T’tTT 771 77 I *11^:n7 

^^T»lt7, 7^7, 5TRKSF ( sizing material) f7HT^7l 

Tt’lSr 7^?*! 771 77 I ^7tC^ Ttft g^7l m I C^^^C^itTO 80% 
H»S0*-4 Ef®! « ^IU^IRtI 7171 C^ 7f7l^ 77«l ♦ll^CSl*^^ 

( pardimcnt ) 7174 TO7! 717 I «T«fC7 20% 7@7 0\VS\ ®3tn 
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(ffjcrcirised) 

^•11 ^.*T I 'nm -ttSf ^ntPi^ « nr^r^'F^fa^ '5(yT>rcFir 

-ntsy (gun cot'On) 5TtCX( nfaPB ^—^ f§’^ 
%3jtffRc*jfia'Fn'?t< ^?n i 

nitwTllPfJT (pyiosylincMCSTI f^a|C*l 

Coibdion) ^T'eill ^tS t 

« I >6 ^iTsyc'^Tn^ra I'nit^^I 

5tcn ^€n nt^catr^f^^ cn^^rc?^ (ceUuioid)-Gi i 

n'ft’h naN ^a’lra ttc^ ata i f^ta at^Tcay ^faa 
^T«1, a^fsia ^r^'^ta « ^^ina cat^r ?Fai ^a i ca’^pitsf 

i^f^a cm ^ai aa i Wood-pulp-c^ aj^f cat'll« 

a^a ac<a atca (visa.us) ’iat<' 

aa I cawa ^faai ^aac^F aa ^ feia aai 

f^rai 5y^^ araPF^'a^ 'syyT ac^sa ayi^ (add bath) tai^n a-faca 
^^ra «itaT(.a atf^a aa i caaa at sia «ia (viscous rayon) i 
ata* cac^tc^a (cellophane) ^ai aa i a^w 

^f?ata ai^?<5^ i «iTrfac^^ ca^ca 

nfaa« af«5i ^irfatfetra a«i i iiaa ftria aai 

faataaa «tcaTc^ faca^a "^faca 'Sfirfac^a af^^® »i3a’^ ffyaJi caaa 

(acetate rayof) aa 1 ca^:ar^ ^TtfactJ^ a^T^ 'e 

at®a Ptf<« aa • caacat^^ a^c^, artarra, aif^a, ^lairfa^F 'aitpiys, 
neat®! lat^a ^ytaiaT?.a aai aa 1 

Q. 300. What are the products of fractional distillation of 

coal-tar ? [ H. S. 1969 (CoiJi*p.) ] 

[ c¥T»t-Sts ^ '»tt5i’i't«^tfl ntsOT fV Pf •PfH 

’<r«r] 
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Ads. a nte^l 

5ir*rr i bs^w n^N i 

*rt1^ ^^'51 »i^5r^ 

^ 1 f^g TO 'G a ^tn^Wii ^ 

I fifc'®!^ ^'sc»f?r «rr5j?irf^5? 

cf«^l i 


»rt%5 ^C*fg' sitsj 

^t^situ 

1 


(i) 5Tit^ '5|C?f^ 

170“C 

I 

(i) e 

9iK»ti (7-8"';,) 

1 

1 

! 

Fito^V 

^•f'T^I- ^STI, 

1 

i 5iT5‘f^15i t 

1 

(ii) 5f SfCW ^ 

170'’C-2.:o'’C 

(ii) feTO 

■5i:ii?T (S-iO';:,] 


9;^'T.,»rrf'?R i 

(iii) C5»t ^1 c'?r'i [T? 

TSfC^IcT (8-J0°;,’t 

1 2:j0“0-:'70°c ■ 

1 

! : 

(lii) C‘pCJ'tti 

(j't) Tf?!^ 

‘iTO^C-SGO^C 

(Iv) 

<...4 

-5OT (16-20 9r.) ; 


^■V\? 

) 

i 


effpsiRf'M 

(v) } ; 

(P0_60%) 

■ 

(v) ■^'t^ 


Q. HOI. (a) What is benzeno ? IlO'tv is benzene obtained 
on a large scale ? 

[ H. S 1963 (Comp ), ’64, ’66 (Comp.), ’69 (Comp), ’70 ] 

(b) What are llie peculiarities of benzene and its 
hontologues ? [ H. S. (Comp.), 1962 •, 1964, ’68 .Comp.)} 

[ (a) a«1%sT f% f T 

(b) c«nrf^sT nsT’icifl ^f^»rlT fV r ] 
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Ans (a) CeHo I 

7!.if ^cW '© I 80'’C \ 

^PT?[ nt^sf «jf^^t?l Cl (coal-tar) ^T«1H 

^ir iitcs c^=?fii=r i ^t?rl 

170'C C^ 35^1 il^ c^5? 

(light oil) I ^c«jT 

n*ft< I '^\ cmc^ to^c 

^hi ^21 '®'«*f w®ife^ 

sfiil <tr?f isiffi c*(\^ ^51 ^^1 wns T^Tcif c»!T^ 

¥?r*i ^r?n c^j'ts 'sf-nsfTJ 1 

«R ^51 ^’-1 I >m'^ *tt^H bO°C— 

lOO'C ^t‘1^t31’‘li :H?IT »l‘sr^ ‘4^31 I isftyf 70 

'5t’t 24 '®t^ ojqs ^Tf> 5^T5;T3I 

«rt*lH^ ’TT«c=r? t^.] so'c—svc c'Afm »i*sr? 

(b) c^irfefCiT^ t ^€l<f ^ 

CeHo 1 (i) OTf^:=T 5[tu(ft yT5r->yt’«fT^ 

"815(31^ ^Tf»T;^(&3^ H^4‘3{ ^HaH i C*ft5ltl^ 

I 

c3Ptr^=r *^^^\X ’«j^OTr^c=Tir ^ i CoHe-f 

3C1.> = C6HbC!<, C^C?pm^'5)i (ill) ^P\ « 

OTr«|5T'3t^ fl^< fsfC^CSTff 3sf5W C^f^sr^ »rf^® 

CeHB-l-3H» = C 6 Hi -2 I (iv) 'ec^TWir ’iR® ST^-'swW^ 

TO I CcHe + SOs =CeHe09 I 
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’BiU^ I 

\\\ kmi.o* 

^1 =?i 1 ntcsfii I 

(vi) HCl '^1 HBr-A?5 >!ft^ C^sif^ai, 1JT5 

^>5^ ’^C?: ^^ I (vij) '5[’l5*ftV, C‘'=?rBfi? 

«iN*r ii^*i I c^- 

n?lT:‘3^15r»! ^<1C^ (gff'ia’l'tpl^ ^Tl I CeHe 

-J-Qa^CfiHsCl (TOTmc?I1 C^5?fAsr) + HCi; CftHsCl + Ch^ 

i 

CjiHaCI. (^T^-CJFt^?l1 C^5Rte) + HCli CoHXls+Ci-i^CeHaCU 
fHCl 1^*1 ft I 

m n, 

^ri^5 T. xw f«9 1 

ft-Tv^f vfi^ *iNw« Bia? *IWT 

ftc*i^ kA ^n, ^i^i \ 

(viii) ’tl^ 5?t?6^ 'e 

nt^fft^^'i^ ’sruftc^j ftfet!T NO„ 

tsf^^Tr-tvs ^^51 5;ftcjhc^5fr®jsf I ®T^ii ftfetc^ 

Trt(|*r*7 (nitration) ^C®! I C^Ha+ HO. NOa = C 6 H 6 NO 2 +H^O 
(h) 'e MT5 H S04-ii ^^1 n?i^t*iL 

SO 3 H c 2 fi^’?rftf^ «riift^ 1 

fl!3F!lTC^ ^iTs^WOTsi ( sulphonation ) C 6 H 0 + 

HO SOaH^CpHs.SOrJl+HiO (x) 

fenftftcii ftfetu ^1^ ^riB?5r 

%t^ «ff<»tTftf^ 5T5rc«nt^<5.n5^l CeHe+CHaCI* 

C«H*CH» (^^ft5T)+HCl I Fricdel-Crafts reaction ^C»r I 
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{ equivalent) I c^-C^Ft^r H n«^1‘3,C^T5T 

-sff^^TfT^ ^^c»i ^'=sr3 'Saicn 

fs=i0 C^W ^ I 

1^1 ^t?r c^, 'si^irs 

^c’ll I 

C^X'^ ( Kekule ) 

C^'l’t nrw 

f§'^T?r ^1 a\n i 

c^f®}c=i5 •ni^it^'^5**^OT 

’s?!^ I 

i2ff^f& ^T^:f ■^pfflf! 

Hfirf oi^'s <si\f^ *r?5rt^ 

•RPTt^ 5’f^?r yrr^^ ^t?i1 

I *4^ C^^=lf8f5T ffi’s ^1 mfm f^lflF^T»l ^511 I 

<irt:^-j Jfc^0 C^’t I 

^Tt%?!i c^^Tt »r^ 1 

Xp ^^?r1 ^tS® ^<T ; ^*«ri—C^%l-^th§iC'<=ft^JT ( CaHj 3 ) l ’»r’Rl 

^ i ^^--^5T1 C?FrCflK^^f«?5l (CeHsCi) I 


H 

c 

H-C/\C-H 
! I! 

H-C\/C-H 

C 

I 

H • 


H2 

c 


H,C/\CH, 



«WT?ttc!5l*c^r«r^ (^ c^if) 


H 

1 

C 

H-C/XC-Cl 

1 II 

H-C\/C-H 

C 

1 

H 

’nTO'tni1-(.^Jif«}5t (erfs^’l® c^) 
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^ c^ w Vf c^f«ic=r?r W*i, 

^^—CeHsCHa—TOVR^T^ C?l5Tf^5T ^1 = 

C^^^^ CflHflC.Hs j c^fs=( ^1 ^t^5l CoHa 


(CHa)^ I ^sjRsr, ^«nt»i c^sfl^iT, «ff5^f»T=^ I 

CH CH CH 3 

HC/XC.CHs HC/XC.C.Hs /\CH3 

r II I ii [) 

HC\/CH CH\/CH \/ 

CH CH 




?9}fSc1 


CH 

i 11 

\/CH, 


CH 3 

/\ 


\/ 

CH 3 


il 




c^ 1 -'Sf 1 "^ 11 - "Si 

'*?•*[ i R* ^1 

f^flRt^T c^=fr«f5T (^1 

«fs»r) <1 side-chain’ I dtC’f CT-Ti^^l 


-CHa ^1 ‘side-chain’-i$^ 

c^t^T ^ ^i «r^t?r c^’t 

TO I ^<<1, CoH^Cl.CHo, CcHsCHbCI I TOJ 

«rr<f9 c«f^ ^tK, c^=if^=?-TO^ 1 


Q. 302. Name some derivatives of benzene and some dyes, 


antiseptics, medicinals prepared from them. Preparations of 
these derivatives are not required. 

[ ^ i2{TO ?«* 'e 

1 «{^[% < 2 (at«R ’i’ft I ] 

Ans. c^fro? 4tf^'9.TPn5 *prr«< 
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Wl ^ I ( benzene derivatives ) I 

=rr5rtsj5?T^ ^is, '6 

^^1 Vi I ^f?ll I CjFtC3l-C^f®R 

{ CeH^Cl); ^1 D,D.T. ^ I §r^-caFiai- 

C^f«f^ (CfiH^CIJ : I (CeHeCI J 

*ff%5»lT^ 1 (CeH.OH); « 

[ CcH*(OH )2 ]: 5^1 'S^-^UB f 

Vi I ( C 0 H 5 NO 2 ); «TiTHf^=r ( CoHbNHs) c2{^3 

^ 1 'flt '«ntf^f^=r c^in 

(C6H4 CKa-NHa; ^Z^ 5n1X'5.‘&l I «rTlf^f>.^? '^\z^ 

( Cr.H,.NH.COCH3 ^ f 

( Cr.H^COOH) 'a 

[ C^H^COHjCOOH ]: 

ft»ru=T, f^5Tti:’i '2;^c^ 1 

^nf^c'SiT f^r^rt^sr ) vzm '^*r 

v 1 

Q. 303. What is the necessity of food ? What are the 
proximate principles of food ? Stale their functions and 
sources. 

[ 'Vzm <2fntBr;?t5^l f ^ ^^T^T5 t f% ff ? ^’rr»!t=T'®f^?[ 

Ans. «?ftcw^ m^% ^ ^3 ^f^^t«R, ^tn 'e 

»rf^ I 

siftew^ 'MV 'e *ff% 

W9V^:SZV fii^f»lf^ •?ft^1 fifcimi (i) 

»r^?l1 (ii) cn\^^ V nwT< Oii) ca^ V 

sfir « iTfK, (iv) •Pft^ (v) m, (vi) 1 
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(i) C«fC^ 

1 ftf^i ^n I 

?rru^itc5i^sfir7 ^f«p^ i toi, 

^if^, ntfi ®t^?r ^I’sj 1 

(») C'5ftf&iT—CiJlf^iT ^T5I 5rr-s>lC*1^ 'Q 'BlStS ^CSl 

I ^rn csr^fB^r 

^T’a I ^Tw, isit"^, f^*r, ^t^ai I 

^n, cw'.»ri ferw osiTffsf i 

(jii) c,^^ ^1 ^ N8 C^cT^tft^ ^t’aT Cm^ ^Tf 

^W >8 I C^l^r ’jtiT, C*fC^^ ^\5^'©fii ^3 

c»ri:^?f mf^^T« i 

f^, ^im, vfit ^r^?r I 

(iv) ^tw— 

C^f^TII^, r^Tf^f^fsi, \*fl^ ^1 »l^®t i CTTf^m CftflTtl^il 

yUVs c»f? ^*1 I ^TtsiPnit^r, 

c»fc?[fl ^l^?r ^I'w^ C5itf^® ^In^i 9i^®t 

«in;^5T *rr^-»R/«f, %< iSs^Hf f^i V^% 

nri*^ I '»fTcw3 

st^*i ^51 ^?r I 

iv) «if4-«pu*r I ^fa^i 

c^tnr mu ^\^u cmm ^\^ ^ 

c»f ^^1 c*fc^B ^*1*1131; 5^, m\ i 

<2ft!I ^r^ST ?^if ^1^:siC^l^ 5(W^ «f9T I IT^I ®iC»!?r 

I ’f!’5i:wc^5 ^*1 T)^1S m RC^3 <2fRt3f^tf 

•fft^rt*! m m\ x% \ 

(vi) f^-^fsjif—'^fl’alSRT C'2rtf5sf. ^Tc^t?llrs^, eft « ^59|^ «T^<, 

w«3W nfti^ic*! ^fti«!'e 
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'esR apir»t: ntif fiT^PT^r CfltC’t?? 

’S?1^ ^ I I <?1t ^ 'Qej ^5jT[tC?f f^^Tl^=?C5ir 

A, B, C, D, E T?1 I 

(a) f«u1f3i*f I b% 

srt^, ^9T1 « I '^n. W, 

f“n’tsi", *frf, "iT^, a 

I 

(b) B—I C^isU^ilY 

COT '2t^OTt«f ~^i^ I I'?;. *riiU?r ^^! ^cfl f^m ^twi 

TO I ct?T4T5i^i ^T^i, 

COT’ tf^=T B ^TC^ I 

(c) fgfetWiT C-- ®C»! i ^if® cOT '2jf^Cflt«f 

« OT ^ I *iTn5Wf^, «it=na>T, ^t^f, ^"ic^imfsr, c^cn, 

^c>rc»i, “ft^-^t^i, ^-^r^c's c <?rrc^ i 

(d) fs&lfaiiT D—n^TC< I ’tksr ^OTlSl 

TO fflc^^ c^fi «(r^cOT gpc?r I ^’S’i^^t^r, T^^tu « 

TOC*! <21 D nt'QUl I f sjT^^fS, 

OT1 ^^iTfgC^ 'SftC^ I 

(e) E—ngtc< I ^OT ^^tr<! 2rr*?i^ 

*fi^5 5t»r <1© OT,’siff^i^cOTl, ft=r, C5!5*! 

t%^Tf^=T E ’irrc’p I 

Q. 304. What is a balanced diet ? What is the use of roughage 
in a balanced diet 7 

[ W ^t^tc¥ OT ? ^tC^ f ] 

Ana. OTOTOTC^? ^r^n«(=! 'a “ffSF 

TO I Cm^ ^®f*!C^ «tf^C^ ^^C*! ^RtCffl li^«i ^51 

©fBl ©ni^=iar*l 4*11^ *lfi|5iTC*l ^^OT ^Tcf I 



702 filGHBB SEOONDABT OHEMiSTB? COMPANION 

c5rtf^=T, ^fk « *f»rT< 

m 1 C^ TOT 

«rr^ ( balanced diet) ^V>\ I uiTn ®f*!^T^ 

<*[1^ f^^?r i 

'5[^sr ‘^iTcq'W’ ( roughage) ^1 mn 

«fD5t«R a, c»f^ n<f? '«i^l< «r^Tr?i ^c»!^ nf^^t^t 
TO « TO? f^T? >lt^;t^T ??C? 1 ^1 

^t?5rr*«fr s^V^ c^^i c^r? i 

Q. H05. How is food rti posted in hnniaii bodv f 
[ ctf?^' '*ft’§T ? ] 

Alls. c*fc^? TO) ^ft^rrsf^t? ?t?t?Pi^'^<51 ^ 

^5t? 5ft? Nsfr-r >ff4^ fsi'^Tn cifii??TO t 
?tf^ ^?>»f C^r^ ?tr?? ’It? I '^it *T^5! 

( digestion) TO I ’fr??^5it5f^ nmc^? 

tt"® sr»f ^1^5! 5l*i «cn?®! ?sr? TOTftc?^ 

^t? I 5ft5ft iff^, (salivary 

glands ) »ftif’ m ?sc? *<?’s i>t?ff*!5? 

( ptyalin ) »f^‘?t5^t'!^? tf'Sl ^ft^lTf ^i<I ^:n? 

(stomach) 5f9|?1 TO? I ^f% TOH? 

?? (gastric juice) ?Tft? I t^\V9 W.pT? (pepsin), C?l^ (renin)« 
^^cjtcyrf??^ TOfn^s ?Tc^ i c?ii?? ^rrfncii TOf?«TO 

f??l ?? 1 c:?f^ i 5 t?t? nf?*t^ ^c? i c*inpR c«fT(N 

it^ln ^fi?i cnT.rtti? *rl^*r« TO I TOPr^iK 

(small intestine) TO? I 
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( bile ), ll»r ( pancreatic 

juice ) ^1s ( succus entericus ) ’<rt^ 

TO w c*rt^*l 

I '«r*JrK? )> c«ill^*i-«rtiff^ 

( ^^C*r ^ 

CnnC^TsiC^ OS^’s 

cHt^cnt'ic^t^ TO 1 c*fTl^^ nf^'T® vn^t 

mf?f® "Tf^ ^1 c5[Tf RyTtrsf «rsri i ^iiTf^cjn ^T?n 

»rl*tOT >in»icn% 0 ^ ^11 stcTO 

Slt^t^tr^sTTOT I «f^?}tSE?=TC^tC*f 5lt"v^cn>?l05 Rfi Sftf?l^ CO 2 

s c^tc^ nf^^r® «n:?nTO?i 

I ^-^tOT c*rt^^ TOW nt^n^y '*nt^^ ^Wt<*r c*rrf^® 
jyf^^ f^ffirsl TO I ’NtUaW TOf^l 'sr**^ ^tf»!C»! 

^T’*!, Wi'-'l « C*rTi^® n I ^tf¥ ®f^1 

51^*1 I 

Additional Questions witii hints on answers 

CHAPTER XXU 

i Kow (loo. I’Cl., ifiU't with othyl alcohol '.'’ What i; yonr conclasion from this 
vcactioj) p {j.iruing tbo htrnctuial formnla of tho alcoho' ? 

; Q. 281 {’A)-A-i 2(a) (b) 5^C*4l^ ] 

2. Starting Iiom ethyl alcohol how would you obtain tho following ? 

ethyl chloride [ H. B. 1970 ], othyloho [ H.S, 1970 ] and ethyl acetate [ H. B. 
1966i ’70 ]; acetaldehyde [ l9Gfi (Comp.) ] acetic acid, sodium othoxide. 

[ 281 (a) .2twmc^ ^n^icTOcsiii c?^ i ] 

3 . What ia a pioducei gas ? Give reasons to show that coal gas is not a 

producer gas. Give examples of two forms of producer gas and state 
chemical reactions involved in their prepaiation. Why may they be used 
as fuel ? [ H. S. 1962 (Comp.) ] 
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[ Hints I (prodacGi-) 

{'8 %5f }, C?ifsf ^IR ^ ^ilTlfK 


(C^R'fe^;^.) 5i-ii}i-«c;^,C<I '<lii>’. Ti!! I 

«ir3»S'iR ’■'tnJi ^‘l^li! M)RCT ( air gas ), 

1 (T^-R-M’r^ ^^'15 ST] ’-lii ¥fcl ^«1?!^|*: 

nrS-Rii I i-l'; ■‘?!r:’1:'ii-.1 MitC5i-< R C^?5r, j'tSTC!? 


C'‘f'R-^tT?r4 S1i(^ -q,?! SI i ] 

«r^R, vj-i?!? « It^y -J;-?? yfifi ((') .7“ (Tf’t i 

4. How does dfi-tractivii (Uf-li]jHti( n'1 0(>r fuan ordii'siry dist'llation ? I'^x^iluin 
wbj' ttiG formt;v is callii l ilo-lructivo. lllablrato your ai ‘-^^f■r. 

i If. H. I'JtiiJ, 'ua, 'G4, 'o7 (Comp > 

[ Ana. Additi'^ual Q. D, G8 c^r’l 1 ] 

5. How would you proparo acofone ? [ 11. S, 19G5, 'GG (Coinp.) ] 

[Ans. ni^CTllfsi^rssrJl 5T^fe3 s’*?/ ‘279 (Tf^ I 

^rrfdl^C^P ’ m] Fag f? I 

fsT-pl^ *il«C4^ ^iSfT r<l!l '2f4ff?4 ^f<s1 5ni‘C4 '®f]lf>i!:t!il Tf':5Ty 


^U2 i 

^JJ»^2Q>Ca-^C]l,.CO.CH» + CaCO,. 

6. What aro hydrocarbons ? What are eatnratod and un'^atui'Afod hyd''- 

carbons ? [ Jl. 8. I'-JiiS (Goiiip.', '69 (Ooatp ] 

[Ans. '8 7^5trM*?g n!fl'4'sf'7r4 I fsiw (CIi4>. 

tC*fd (C,H.b (CaH^i, I 

TT^ct ^lc-5 <r-T^*T 

^ 5j[c^' c^fs;C4'4 »R3iH «rfc^ 

51t^* •?'!^£5T^'i^^ '^CSf 1 fSjC’R, ?W. f55||5 T\ ^ 

?TtC5f<j5T^R I 

R sT^ r^cifu §115 wi ®iTc^ 

«r4f*iS Rr5>':5J'^ Jif?'® fT^c^rcsfsf *jg<' 

T.5f 1 RTrrdiiJsfrd i f •siU-^m 

9f51560 dl5ft 654 <Jgi c»rR I ] 

7. How will you distinguish between saturated and unBaturatrd hydrocarbons 

with the help of their Btruciural formulae and chemical reactions? lUusti ate with 
watmplee. [ H. P> 1968 (Comp.) ] 
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(An*. iR^sF «r5T;*ja' 

^T^f^'<F fif?rl \ 275 (a) (iv) (viii) m I 3 

S. (ij What ia formontation ? (ii) What is polymoritaation ? 

[ Ans. (i) CT «rr-'T(?r^? ^cej | t^rc« 

1^1 '^1537 ^iTsr?!! I ^sr 280 

(a) 1 (.ii) 

''If icoj i ii.?p ^ft?-t^l3^t ( polymer ) 5751 I | 

fiplll ( polymorisalion ) ^C?! i ■'Sjl^tfw 'SS?^ «;rff 

'QWC^I’^ C^1S| '^If* l^lcfsl smflH CSj'tsT^i^^ '«s^:csi'g '«r^H!;; 

A^\ §ft?^C‘f5l i^9? (vi) *ni (<3^1 G52) ilT ^Ttf5lt55i3csi^ (viii) Vt 

(66G Cf ^ I) j 

9. Hovr would you identify a gaa wUii U may bo matbano, etbyleno or acetylene ? 

• ( 275 il? StCTir^i; Cf«I I ‘. 

10. Deaonba, with oqufttiomi tho action of cone. HtS 04 , cone. HI50, and chlorine 

on methane, ethylene and benzene. . [ Cf<l I ) 

11 . What products are formed and under what oonditiona when chlorine roaots with 
each of the following ; 

0H4, o.H* c,n„ Con,. CO. [ *i^ cf^ i • 

12. Doflcribe tho changes that take place when (a) air and |h) steam are Beparatoly 
passed ovi r stn ngly heated coke. What are the uses of the products formed ? 

[ Ans. 268 ih)m «llUT^? Cf<I I i 
18. How wculd you obtain : (i) tthano from ethylene or acetylene, (ii) benz'nr 

from carb»'n and hydrogen, (iii) fo mic acid from oxalic acid, (iv) acetic arjet 
from ethyl alcohol, (v) acetaldehyde from acetylene ( or 0 and H ), (vi) fornial- 
dohydo from metby] alcohol anl vice voT...a, (vji) ethyl alcohol from acetaldehyde, 
. (viil) methane from acetic acid ? 

(Ana. (i) f^’fl \ (ii) 292 if. efCtll'-SWl) (i) 'bi^»| , 

«ITtf5li5f^iI (viii) m G5G ) Cf**! i (iii) 28G Cf^ 1 (iv) 281 

flCll (4) Cf^ I (v) 292 C<f«I I (vi) 263 Vs smm Cf<l 1 (vii) 290 V 

Cf^ I (viii) «rrtC5ii5^ NaOH-il? ^rr^p:^ _2t*frsi^ .5ff5lC57 esn^utsi 

m i emf^sTsr (OF.oooNa, 

#H,o) I cjrffe9t»f m i 

45 
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»if?5 ■'Sfirn^ c^nfsistsi ®fnW& lut^r ^ i «jnrf5r^ 

n^t^sl*i r^N I 272 j|* .’fell,"55 CJf9t (] 

14. How wouM you pvovo tbat ostec coiitfiiji'! an alcoholic group as well as an 
organic acid ? ^ [ H. S. 1967 tComp.) ] 

An., viitiuf?'' »IK4? 5n,'g-‘5C3f>r5 ^ 

■ sv-ia ??i I siTfr>ic§o »fj«5l Tr? 

«5ijrc3i|i;^- finTh-g 1 

ClI,C00C,Hs + H,0-Cil,C00iH-C,U,0U 

16. How is ctlijl alcohol obtained fiom cih,<il acetate ? [ II. S. 1967 ] 

[ Ana. "51^1 t'<h?^ 'it'sai ^51 [ 14 ji: 

1 ] 

16. tiire the Btructiiral formulae of banz mo and two of its higher bomologuoa and 
state how they clifler fiom methano and its homuloguos. 

t Ana. Q, 30J (b) i ?twnc‘t< '3 I 

?iw+rag ''^i' Gd8 m 1 fsic'4«^ 1 ] 

17. Crivo tiio fatructural iorjiulao of b nzeno. Name a homologoo of benzene and 

write down its staictnre. [ H. S, 1968 ] 

[ ^ 697, 698 ffi’i ] 

18. Write d.wu tiio molecul.*r struct are of bouz ;j!e an 1 dcsoribo its props.rbies and 

compare tboin with thoso of iixothanc. [ II. S. 1968 (Comp.) ] 

t 697 ; CJlSifSTCJi? rif.a(>5l I 3 

19. How would you prove that Iwnzoue is a compound of carbon and hydrogen ? 

[ H. 8.1067 (Oomp.) J 

[ Ans. f4Jir^5JlC^ ^fwCSIC^ fCei .iF5i®r*lti3 

<s ?5 I ^-'4 I 

«(inj ^c?i I Ti^ii 3 cm i ] 

so, Way is bjuzjue called an aromatic hydrocarbon? How does it differ from 
alipaatic hydrocarbon ? Give its straclural formulae. 

[ H, S. 1966 ( Oomp.); 1970 ] 

{ Ana. (a) A^i ‘^'^ra ^^1 C 98 c^ 4 i \ f*ic<«(cin( 

(ii) H^^O, S H.SO^ CifffilCdil ’if?® !:?<l i (649 ) \ 

C^fircsiil iii), <«i), (viii), (ii). (»). 695-696 m i (b) 

^ ®C?l^ 13 

<* ' 
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Miscellaneous Questions 

(f*ifw afst) 

Q. 1. Describe a Bunsen burner and the essential parts 
thereof. Describe the structure of a Buusen burner flame 
(a) when the air-hole is closed, (b) when the air-hole is open. 
Describe simple experiments in support of the statements you 
^nake. (Cal. I. Sc. 1951 j 1959) 

Ana, 

(i) (^). ’HP ’I® 

t5?F (-sr) 1 I (ii) *(T^^ 

ini ;^) 1 lai^i fef ft$f («) 

I *rT'^%k ^ I (iii) ^ 

«afei 

51 


P 

76i(•^ fraj—Tt^rciiir f^f®a 

^ ^ Tl 

tft5l ^ni f51^5*t ^51 fTt? I 

^ ^5C»R •iT’itl^i 

am Ttd ffiw ’btn 1 



s & 
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(luminous ) ^ I pfft? 5tflS (i) pMt?! fICW 



t5 ’t’? W I 'flltW 

’tJt™ ?^5T ^ I (iO <2ft?l 

?FTC«I1 (’^r) I ’fTtn I 

(iii) ’Tltcn^ 

^’s^r (-ST'I f"r^t?f 

I (iv) Pf«f1?f 

(a) nSVt^ 


TT^'. fi;^-^fr« fn<«i 5ftn Tlr*!l ^1 


’UtOT ^ w It# 

^ I (b) ai^l& ^ w- 

tc»ra ^"ri toj atf^al atfeaa ^t# 
fc^f «ratlc»r sjc»!a ^;c’a ^ntr ««rTC¥ i 
^an 01^ ’fjT’T sfnfia 

^tftal ^tffea atapa ^ i 

^ar^ai ata:2fcac»ra na tf^at 
ca ftai ^«sai aa ( non-luminous ) 

ftai I Praia srata^: 

(i) Praia aiai^ia (ar) i -Natca aitiaa 

ayr^pTf aa i Pr^taa 

(reducing zone) ai»i I (ii) atfeaa ca a#a 



78j!j feai—l*i’r. 


^a caatta antaa aaa »rat< aai w<ar¥ itaf 
itmdismg zone) aca l 



HlSOBLLANaOUS QUBBIIOMB 


-(a) nfir^ri «ffi[c»i crm 

YTt ^ I »i’^< tar i (b) 

TyMr ^tair ^ fnil^ ^Ra?r 
^ I ^ (^nt^) ^ta!i ^nt?r ^ i f»rit« 

irtu^ 'ST^-r I (c) ^-csri f-t^rr? ^c*fT^t^ f^iwi 

«ffe9r ^fa<r '«iTc»r i ^ton ^*fta 

I ^irt* 'BT^f i 

Q. 2. Explain and illustrate what is meant by combustion. 
Describe experiments to show that the terms combustible and 

suppoiter of c;pmbustion arc purely relative. 

[ Cal. I. Sc., 1^57 i 1963 1 

Ans. ( Combustion )— 

^*1 I 

; 'iir^TOST 

an 42 T- c3Ptf?ia 

^5r=(?r «n 157 c?^ i 

^PbOR, CSFtfiR ^^Ttf? 
oftoi^r 

^f»r?i >rt^nr*r«Ta arm*! 

^ ^1? I 

TtcR 

'SftfT finii ctt^ 

oq^ w 

^ ^’itcsrl 

^Ta['“ ni^0ii 

ai% ^tof I art* w fvrt tf 
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¥?n ^ I •(tc^ ^ <RrT^c5f int^r 

! fl^fPra R 51 c^tsf-'mtn ^ 

’Htn ^911 4^Ti5r *nft< ^\\ 1 »r7i 

¥t5-5TE:9T?r W %1 

df»i!i1 c^5T-’tTtc>r?r ^tRc^t ^^t?r «if»ic« 

7tr«f 1 vst 9171 R 7 R 7 71^71^ irTTi I 

7l\,c^t9i-‘nTti:n?r toi »?rtc^ 1 ^"(tcsr *i7t< 
c^-^rn 7^OT I 

TT^c^triR '0 »f^'<rl ^1 Rm « ^it^r 

^?i9i 0 sT|^t0 ^^isn ni1^ ^?ti 1 5i-;c^7j!t?i ^ 1 5^>{- 

¥fltn 'srfkTO 8i:9i, ^\m <wjBm 7 I ■«Pf7^t»i-^tc’^?i tito 

«5C9T i ^rr»ic^^tf91 ^y\ ^tc*^5 tot <5c»i i 

*7!^’ "fTO?! ^71»i"^< 'sitcnRpT^ I 

Q. 3. How would you show that manganese dioxide pets as 
a catalyst in the preparation of oxygen frem potassium chloiate ? 

[Cal. 1. Sc,, 1948 j 

Ans. 1- nTjrRTTit^ cfftnil 

() fkm «nw^t 

i ^ 

n^TpraT7 eSFtW^ Slt^l ?[^(ij BJTB-TO,-'<5 

( sand bath ) Tffts 7:tfT I ^7 

f»f7rCi=r m i C7^ ’iTrr C7 csFti^^ « 

7TTN7tRlW fifTO ’iTtn R’Rj ^^1 

Pr^rHsi »f»it«Fi fn, ewa i Titn ^%^ir i 

7r57t'. 7n*v’tTRr«i i1»tRto csFtnrtir Rnt^^r ^ytRts i 

<7tRpl 2—47i& cntr^!9!!r \f5i^ cmi> («tt7 4 Jtt*t) 

^ 1 %^us Tir^nrRB (<sm i m) 

tpiti w w ^ I 4^ ^ *it«6ft 
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^ I f^^c8i?f 

J^cii ?tc?r fe^fst ^1 m I ^m <[lc^ (r*f«(T^=T 

^sl cwTt ii'Si 

^IT%1 f^^tc^?i m 1 c?f?it^^ ^c»i 

1 6515? fpT |%5^^fir 

( ^Tcni ) ^V^ f»f?f1 C?Fr«Tl^ '■^^rt t 

^:n?i ^\m ^1! ^fii^l is^^ ^^1 uB^ 

'e«f^ ^ftcif?? =it^f ffc^r ^tC5ii <5f|-'<^?isr^c'&?r 

^:tm G^ri i«i^ W4 ’"^'^t?! >it wi^- 

1 Jit ®Tt-'®^■'?iTtv^ir 

wnft® fsi^ftt^i ^'51*? 

vJ^ c^\U^ ’fTtn ft^'S ^51 ^t^t?f, v«t 

5Jt^ n^l{>??Ts? 5f5tCRl ^ I ^«i3l*s ^Ifv’tT'^^’i 

'«’*ftC!? 5^tB( m i 

Q. 4. What is catalysis ? Dcscriba ont: industrial process and 
•ne laboratory process ba.'ed tn the use of catalyst for preparation 
©f important chemical substances. [Cal. I. Sc., 19J6] 

Ans. 10 I «rjtC>nf^i:1il PfsI-si^f^ ( Q- 94 ) 

ti 

ir!%C9fw^ (KClOa \tc^, Q. 40) c^^ i 

Q. 5. Explain what is meant by catalytic agent. Desciibe 
two processes of industrial importance based on the use of 
•atalyst. [Cal. I. Sc, 1963] 

Ans. 10 sit €frtm mi «ntls(Tf^ (Q 94) 

^rrtfncw (Q. 180) m i 
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Q. 6. ^ Ciassify the following substances as oxidising or reduc¬ 
ing agents In each case state one reaction to justify yoir classi- 
6cation and explain why you regard this reaction as oxidation 
or reduction ;— [Cf. H, S, Comp. 1965] 

Oxygen, carbon manganese dioxide, sulphuric acid, hydrogen 
peroxide, sulphur di* xlde, cupric oxide, nitric acid, ammonia gas, 
nascent hydrogen, hydrogen sulphide, hydrogen gas, magnesium, 
aluminium, carbon monoxide. 

Hints. 84-85 *, 36?, 

^rrPi®—396 ^ 190, 

387 ^ 363-4, 

-=J: 102, 224 ; ~^r235, 

’tlTn—tf* 224, 103, 

393 i 102, 

^^wPr^rtsT—599; '5rn^f¥5n(K--^t 614. 

<}: 284 I 

Q. 7. How would you explain the following ? 

(a) When a flask ( dried outside ) containing water is heated 

by a Bunsen burner, moistures always accumulate on the outside 
surface. [Cal, T. Sc., 1956] 

(b) Luminous flame of Bunsen burner deposits soot on the 
surface of a porcelain basin if exposed to it. [Cal I. Sc„ 1955] 

(c) In the flame test we cannot use copper wire in place of 

platinum wire or asbestos fibre. [Cal. I. Sc, 1956] 

(d) Hydrjfluojic acid cannot be kept in a glass vessel. 

[Cal, I. Sc., 1956] 

(e) Ammonia bottle should always be kept tightly stoppered, 

away from a bottle containing strong hydroclikric acid in the 
laboratory. ' [Cal. I. Sc. 1956] 

(f) Eilervescence occurs when acids drop on the cement floor. 

[Cal. I. Sc., 1956] 
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(g) Solid dry quicklime, on being kept in air, hewam hot, 
gradually crumbles into powder and increases in weight. 

[Cal. I. Sc., 1957] 

(h) A dry fine mixture of carbon, sulphur and postassium 

nitrate burns with explosion. [Cal. I. Sc., 1955J 

(i) A blue flame is often seen on the top of a coal fire. 

(j) In flame test con:, hydrochloric acid is used, and the flame 

used is non-luminous. [H. S. 1970 (Comp.)] 

Ans. (a) 62 (c) sf's I 

(b) I 

( air-hole ) ^ZK] 

ntc?r 5?i I ‘ ^ 

Tu I Pf^t^ 

(c) I 

^•T TO I 

T5^t^ f-f^ n?.ft ^f5C9f ^9i PftI c?ii 

^ I w» f*f'«it?f ^li 

*rw ^ii I ?f :l&55it^ Ti ^3tTO^>T '*itc»r? 

Pfir^ fw c^t»r 3?rcTiii pf^; nflfi ’in i 

(d) 161 ew’f I 

(c) ’irTtt5ltf3I?l1 15 I «^3) ’i^TtCTtPl^in CitTO? 

^ft^Ut1U3T < 1^5’iTt^’fl ITfTO 

^TtniF ^nc’iT^^l ’f)tc»s?r Fic<n m ’on ’itRfl i ’ll? 

'BiTT%i5ir «tr| ^Ttwtf^Til’trti^i^r (^ti^rlPiTin 

5ii itcf) »rft« ftpi^! rftim 

I NHs +HC1 NHiCl I ’BflTlItftTfn 
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(£) Sr^-’7Tmf»nT>T 

^®fT n^tc<3 I Pfcsic*^! 

H*I f^*rt^^1 ^1 ^'^fsr 

^c»T i ^it5if»i?it? 

’tfSy ^^1 ^‘tiff ^ntr^r^ *rfsw M ^'t^csic^s 

«iTtfeTi '^vfi ‘<?51 

Ca(OH )2 + COa «CdCO» +H,0 , CaCOs +2Hpi«Caa..+ 
H.O + CO:. 

(g) g=r (CaO) C5t^«| ^y{^l^?ir>l 

’tifsr tij I 5^1 ^6^ g^ Ti^^tc^ *ir<*l^ ^ \ 

^fttC5?i> vsi?(^ t^i ^T^i ni^^tir I 

«w g:=!^ 'e^!T *rf5r i 

CaO + H«0=»Ca(OH[).2 i Ca(OH). + CO»«CaCO«+H.O 
56 18 74 74 44 100 * 18 

(h) Tr?p*r i f^2!fc«t f>c*f 

« JfTllltriR ’(TT^ 

1^1 I f^afcnsr ^iSsy 

'®IW^ «rcnTl f^tir ^i[1s ^Ti*nr 

«yt?r« <2r»rT^'3 nyi i sfi »i*vys( i 

l^nii> () t%*55iT?j*i &'i i «Jy7Ri?— 

»r?t^«i 7t?ri «ff ti ’inr i 

2KN0. + S 4-3C • k«S+N 2-f 3C02 
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(i) 

•mr \h\ ^ i c+o.=co. 

?P<15Ttff 1I«IT ft?Il Sto TO 

m ^^1 CO. + C = 2COl ^’[ot Tto 

'»if%c«fi:sr ^*1 fw?[ »[f^^ «5C5i 1 2 CO+O 2 =-' COi 
C^ JRlffT f^<{1 Ot«f1 ^t^=T TOl^T^C^? 

(j) ft'»n nT^rta *fff,^t®i HCl ^t?n f^r? ^ftir 

:ftft=its[-^5TO m-^tc^ P’T'ifT^ ^.1 HCl m 

C?t5lt^ ST^7S^ ^TiSl 

Q. 8, How would you tii'tinguiah between two gas jars tha< 
•ontaiu— 

(1) cafbon monoxide and hydrogen, . [H. S., 1^63] 

(2) carbon monoxide and carbon dioxide. [Cal. [. Sc., 1963] 

(3) carbon monoxide ar d methane, [Cal. I. Sc., 1P53] 

(4) carbon dioxide and nitrogen, [Cal. I. Sc., 1933] 

(5) hydrogen and metlane, [Cal. L Sc , 195v3] 

(6) cthjh ne and acetylene, 

(7) chlorine and sulphur dioxide, [Cal. I. Sc. 1967. 

(8) methane and a mixture of tthylcne with twice its voluttu 

of hydrogen. [Cal. 1. Sc, 1955' 

Ana. (1) 134 (d) ^*s?r Cf^ I \2) 133 (ii\ (hi 

(iv), (Wii) «lt»f I (3) 133 (ii) 

(▼ii), (viii) 272 s|t (ii), (iv) i 

(4) ^ Cnt^l 141 

! (5) «Pifl I ftC<«R 4t4,C^ 
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pMW TO I OFtfiOT »rft^ Wf 363 <jil uw 649 

*jilc7n! (6) 2755(^fifrtfrowI (7) csFffiOTnfhn 
( 367 ) ^f%c^?r n?lvl ('j! 389 ) Cf^ I 

Tt« I (8) i^liTn-BJT^ ii^UB 

’ttu 

§*nr fet?? wc^n I a 

cn^ ^it»r-^tc^ «ttcii 

^^•1 citR^ ^ I ^3 ’HTn-^rta 

'»rtri 51 

Q* 9 Describe an experiaaent in illustration of each af the 
following ;— 

(a) Burning in an atmosphere of carbon dioxide. 

(b) Promotion of a chemical change by light* 

(c) Formation of a ^clid by the mixing of two gases. 

(d) Chemical reaction by means of an electric arc. 

(e) Generation of heat when two liquids in cold arc asixcd 
together. 

(f) Change of colour when a chemical reaction takes place. 

[ Cal. I. Sc., 1943, 1958 ] 

A«s. (a) 123 i?-s (ii) ^*“1 I 

(b) 361 'J^T? n^’Fl CT«t 1 «(WI H’t’TtS fiallft 
«tfiCT cm 13 f 51 sii i ’im mra 

»w ^ I s!^5 5^*1 'liTfiim ’^fram^'s 
Vf I ate ^ttcslw^l« CiFtfflsi Wtw ^ ^ I 
(c) 153 (b) HC Wti-M C'f'f I (d) 291 sic SflStlCll 'stlfpil^^ltsu 
m 1 (e) ftsftw i(»1?t« ’rtp 
^•rs !irf??l cresi ^ i stsu ^tai ntii i 

I 

i (f) cJrt Wn c¥S^ 
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croipnijtsct^^ R-rts? i ^tlT 
ntc>T 1 c¥ I 

4FeCU + 3KiFc(CN\'« - Fe,[F£(CN )«'3 4:12Ka. 

Q. 10. How would you remove small quantities of:— 

(a) hydrogen chloride from chlorine, (Cat. I, Sc, 19-i4j 

(b) water from ammonia, (Cal I Sc , 1944) 

(c) chlorine from oxygen, (Cal. 1. Sc., 1944) 

(d) sulphuretted hydrogen from hydrogen, (Cal. I, Sc , 1944) 

(e) phosphine from hydrogen, 

(f) hydrogen chloride vapour from carbon dioxide, 

(g) carbon dioxide and sulphur dioxide from carbon monoxide. 

(h) hydrogen from hydrogen sulphide, 

(i) ethylene, acetylene from methane, 

(j) hydrogen from methane, 

(k) sulphur dioxide from ethylene. 

(l) acetone from methyl alcohol, 

(m) hydrogen sulphide from formic acid ? 

Explain in each case the action of the reagent you would use 
givbg equations. 

Ana. (a) 363 I (b) 92 (c) JTt I 

(c) cspTftst Rit 

c3PtfiR c»rff^'3 ^ I '®rTCT wm 

2NaO H + Cl i = NaCl + NaOCl -b H ,0. 

(d) {eym «ff 97-98 Cf^ I Pb(NO)8)* + H2Se>PbS-b 

2HN0« (f) 268 ^1 m I (g) cm^t TOI?! TO 

^fTOl 

COt+2NaOH*Na,COs4-HaOi SO*+2NaOH 

■■ Na«SO» *bH«0 1 
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(h) 390 I (i) 272 I «rf 

« OTI (j) 272 3r-v 0vnm l (k) 273 m 

I (1) 665 f^<«rt^9T I 

(id) 673 'sritPrc^j cn^ i 

Q. 11. How would you obtain :— 

(1) carbon from carbon dioxide or a carbonate, (2) nitrogc* 

from ammonia, (3; oxygen from caustic soda, (4) hydrogen from 

Bitric acid, (5) chlorine from potassium chlorate ? 

[Cal. L Sc.. 1963] 

(6) nitrogen from nit ic acid, (7) ph >sphorus from ortho- 

phosphoric acid, (8j sulphur from sulphuric acid ? 

[Cal. B Sc., Part I., 1963] 

(9) carbon from methane, ethylene aid acetylene, (10) oxygen 
from bleac’iing powder and lead nitrate, (11) slaked lime from 

I 

limestone ? 

Km, (1) 125 I ( Cifsnl »l\ 

ntem i (2) 93 (v) Vs i (3) ’iM c*it^ 

-235 (a) SJ-N I (4) 93 .(v) cUVitm Cf 11 

(5) *f^Pram ^fc^rif^sr c3Ftft^ 

:inri (6) lOO (b) (7) 251—32 ^ c*r«fi 

(8) 176 (e) C^«f t (9) 276 (d) sPs Oin I (lOy ICT 

: TOlf C^l^l 1^*1 

’iTTn 1 xj i 

2Ca(OCl)Gl« 2CaCla+Oi l 46 (v) i wm 

>1 w mi Vi \ (11) 128 'e 129 or^ i 
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"Q, 12 Describe in details how you have performed the 
following tests for the detection of basic radicals :— 

(1) C'^arcoal reduction ttst, [ H. S., 1970, *72 ] 

(2) Cobalt nit ate test, [ H. S, 1969 ( Comp. ), 71 ( Comp ) ] 

i^) F ame test, [ H, S., 1959, 70 ] 

(4) Borax“bea3 test. [ H, S , 1969, 71 J 

Ans. (1) 

^ I ^s(\ 

^ I «r'3:nir 'i r^?it m^n f%«n ^tfli 

^aj ^ I 

[ C»!^, frr 5=1, ■snm=lpl5m 

\»rc^5 c^cai C5 m Q. 13-095 ^^C5 i ] 

i2) ^Tif5''t5»iT5rr^’ir53jt«t c 5]R5^ *ftrK 5tPr5l 

ca;-ni^c^ ’rr^tni fiftltsf ^51 ^ i ^*515 ^^51 

^6c»I ’^^5»!15 f"t^l5 5tf5.t5 «ltr=15l C^l^t 

C^‘% srt^cjj ^=T5l5 t^^5 315 flfe^t^T fl^t5 5P5l ^5 1 

«r5C«fC55 5< W ^5. ^ I 




«lTt^5f^5TH ctVi 


ifit^5=»r»r5tsr c5t^ 


^sitSTf^P? C^Vl 

?'T5 


f^OFUl s ^^15^ C5st5«fe \%n 

5f5*N5 ^ I «1^!^C^5 5^51 f5f«5 

5C<5 4<n5 ^55 I 

2Co(NO.): = 2CoO+4NO. + Og 
ZnO+CoO=CoZiO., C5st ^ rrsc=?%-»i^«r 
AUO, + CoO« CoAbOg, C5»t54 1 
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(3} 'sriTBi’f 5pc»R ftin cntft^it 

w ’flu ’imPr^ 

f^n\ ^ir nf^i’rh »T«r«i 

I. ft^Tsr^■I’^T ^?[1 I 

[ ^nt^ 'e c»T^ ^5fc^5 c^csi ft^Tfl c^ M «rai 

Q. 13 - 4 ? Cft I 

(4) tr ft5rr*f-^rc?? 'srir'stc^ c?t^’ii^< (c?t?li) 

^?ri ^ I »i?*i ?f?i c?t^T^t'sf& "^4 

ftrt? 4?^ ’iT.wJKr?! ft^t? ?r?: 1^? I "<< 

[ ¥*lt? ^8 ^T?ra=r c^us c? ^c? ^T^t? «?» Q. 13-4? 

W? Cf^ I J 

; S^rcn c^t?l^ xt^ «f^*t 9.? 4?*s •Mwr? 

^ 3^1 Srt I *rc?*^ci ’tft?! 4^0 ^ ^CF? *nfti< \ 

C^t??TC?fe « C?tf?^ ft!Sl®i I ^*ft? « ^??w? 

4^ ?ft=l n'f'K ?si? I 

Na:B*OT» 10HiO = Na,B*O, + i0H;o 
KaiB^O? =2NaBOj| + B«Oj 

4t?[f fttr?— 

CuO+NaBO,» CuNaBOs i ^TT? C?^fC?rCBfe (jfl*! ^ 

CuO+BiO^« Cu(BOa), I C^^!C?tC?^ (?ft ) 

Fc^Oa + SB^Oa ==2Fc(BOa)8 I C5(ltC?ir?fe ( ) 

ft4t?f ftiTf 9FT*1 ^nn? ( 5!T»} ) 4?‘s Cffilf 

€ ^ fe r c4 ia^ fwf?^ cm\x cHltc?tc?fe i ?<)-4 nf?n« ^ i 

ECu(BO Ja -F C- CUa(BOa), + BaOa + CO 
Cu^(BO,)a+C« 2Cu-h B.Oa+CO 
2Fe(BO.), 4-C « 2Fe(BO,),+B.Oa 4 CO 
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Q. 13. How would you identify the following metallic or 
basic radicals (in salts soluble in water or dilute hydrochloric 
acid given singly ) :— 

lead, copper, aluminium, iron, zinc, calcium, magnesium. 

Ans. (Pb^^): 

nfflsrt*! 

?itf^ ^ I 

=ra51 cw^l ^T’f I cm 91^*| 

«fT^^ C^VS ^ 1 

»rtTl C»f® *\VS\ Pb(]SIO) 3)2 + 2HCl=»PbCl..-i- 

2HNO3 < »fpri «r*p.c^^ Bfi*nr ^ 

it^sl ^t^csT c^®!t>r I cm csriut^usii TOt 

n^rftm ^1 niJiPrst^i csfTcn^ m*\ cm 

^BTtnrwtt'S ^ C»S^ I ^CL + 2KI = PblB+2KCl J 

PbCk + K XrO* = PbCrO 4 +2KC1. 

(Cu-^+;: m nd^iFi—U) ^T^c^rsr nSvi 

(^fsTi 9 ft»? *rt'e^l TfiT I »it'1 

1 (ii) fnn *ffl^ 

T( ^»T I (hi) *llWt1E 

«rt?i^ %»i ^t»r ^ i 

f»r^ »it»i I 

Prs* ^nt?r mm 

w 3^111 ’Ri^i ^ttc^tc^sT »rtsm^^ nfi5tf»i^ 

^nt?i m I CuS04+HsiS=CuS+h*S04 i 

^twi ^nTB »iT»i^T^^ BTrrft^ f^»rt^ 

46 
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^ ’wi ^1 wm ^ ?l»r CuS+ 

2 HNO 3 = CuCNOs).+HiS I Mm 

’tt? ^1 232 (iii) 

m) I n^tPrat^i 3f^*i 

frrtfe»i K«ptc»i^ wc^Ff (^*rt5 ) nc? 1 

( AI++''): *r?llFMi) 

nft'm ^ *(t«I1 ^ I (ii) oit »TtTt ^ di*ttl 

C^R*^ fvll^ ^ ^ 

I 2Co(N03)* = 2CoO+ 4N04+0. ^ AbOa+CoO = CoAl204 
{ )—^^tr¥ Thenard’s blue ^3TI 

fn^ n^’F.—1^C*1 ^tRtPniR C3FRt^® ^ ^ 

Tif« ig^«l fi»tR 

’ll I ^rtn ^titisn 

I A1CIs+ 3NH40H = Al(OH)i+3NH*Cl I 

»iRi cni^ cml^wR 

I3?t^ ^^1 Al(0H)3 + Na0H=NaA10a+2H20T 

Tt^^f^c^?r mfl wr^n ^ficn 1 ! 

NaA10,+NH4Cl+H,0-Al(0H)3+NaCl+NHa 

(Fe++^): W n^l^t—(i) BtflWT*! P^fRI 

5fii:»n *rt«!ii ^ i «rR^=( 

•i^"i *ft^^ «(t?ra Vi I (ii) nft’m 

ifrt^ ft^t? ftBinPF Pf<ft^ ^ v.^9 ^ 

cw^^i 

ftiff c^tti «r3tp(¥ ^ 
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'6 ^f^firs* ^CHiPnrt^ frrtsr ' 

^^“1 iXus ^rfwtr^ ^TTTwtf^Tit^ Vi «rtm i Tfrtft ^titc»rl 
C^¥ ^ I FeCU+SNH aOH- Fc(OH)s+ 

3 NH 4 CI I Wrf*f 

(d) ^^c»r nWnm ft»rfe»r Bit? ?l*r 

wcvn I c^orWKtBJt^ »r »w*l %^*li ^ 1 

Prussian blue I 

4FeCl3+3K4Fc (CN)e = Fc*[Fc(CN)e]3+12KCl 

(b) ^'sC«r ^iTtPirfiraT^ 

w*rff I 

(Zn^+): w *iilTI—(i) •Ril’flir 

^ ^c»r >iPfl 1 (ii) »iPrl 

m «rtw ftiTii ^aj 

^firw Vi I v 1 

Rinmaon’s green 'iU[ I 

2 Co(N 03)2 = 2CoO+4NOs+O 2 j ZnOHhCcO“CcZnO». 
ft® nft^t—(i) >p(c‘ts. wi ^ntCTtPisrt gfri^ «'■ifift^ 

a^*i frri^^n fe^ira ^tstwpr »rt*i'?l^^ 

s.’titn Vi IJ. >itin wwn * 11 ? ij-. 

(ii; a«*t9 «rtnw »nc«r wtr^st^ wi l^ifr ^ 1 «wct 

»itn wwn (if«n^- ) ®in»j 1 pirf®?!® ; 

w*i ^ cmf^ f®«c4& ®«,*;s'^f5?il afi'i® ic?. 1 ; 

ZnSO*+2NaOH=ZQ,OH;,+Na,SO* ; Zn(OH),+2NaOH 
t =Na,ZnO.+2Hi.O 

^Tt»i^tsi’ !3®t^L(‘Ca++): v( •iI1t(—( 1 ) 5lir®t*t f^*t 

nW wn vt. (ii) c®r^ 5rt^ l^Wn ww •ireTl’m i 
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(iii) ’Tt^fCTJ Pr^ * 1 ^ Pr^ »T!T ^ 

Pra* ^i) ’intcsrtP^t^f « 

'«iTlxsrrf^T«T "sfytartl^N 

’tT^ ft*rt=r JTtsrt® i ^rt^PniTH 

»mfi w-cTf '*rix*n CaCi.>+(NH*) 2 C 03 ==03003+ 
2 NH*Cl. (ii) »rr«n ^1 

^ I ^TT*iPr?it>i ^ I 'iit ^tr^iTPrrf’? 

f^^»i *TTTt ^it»iPr^t^ wpRS ^ I ^ 

CaOO, +2OH3OOOH = 0a(0H30OO)3+ 00 ,+H ,0 
0 a( 0 H, 0 OO )2 +(NH .).0204 - CaO^O* +2CH3OOONH*. 

^i! h f CHpi ^tgr (Mg^^): w (i) 

nlWtii »[m'*r<r»f? (ii) 

’Tt«fl I 

Pn? niHt—'i) ^Pfc^PiraTsr :w^*i •ilfl ^t^ 3 (tPnrt*r 

cytrr^ «:5^«i Ppttpn 1 ^-(7rtfeit5T. 

^*irEF^ PMt^ ore^ 1 ^^Prat’V 

^fTi «rtc»r 1 ^ 

MgSO*+NaaHPO* + NH4OH => Mg(NH4)P0*+Na, SO*+H 2O. 

Q. 14 . (i) To an acidified solution of a colourless crystalline salt* 
soluble in water, sulphuretted hydrogen is passed but no precipitate 
is formed. But when the original solution is made ammoniacal ia* 
presence of ammonium chloride a white gelatinous precipitate is 
formed. Name the mcfallic radical. How would you confirm it ?, 

Ans. impps-f^lat^ <(% fim *ifii5tl»ra v 

’fflw c«FW wm II? sfl I wi «? ?*it« t«i? ?it i 
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^ ’IT^ 

^tc»n *fT'«?rt I I 

nPs^ K»T=?I^ I 

niYfi: wrff ^Tl%n ^ i c^\ 

I "ism 

^fps ^!i I Al(OH )3 + NaOH=NaAIOi + 2HuO I 1^1 NH4a 

^n ^ftt9T «rt^T?r ^rw ^vc^] «r«rCTn ’ii^ i 

Ai(OH)3 i NaA10j+NHXl+Ha0 = Al(0Hjs+NaCl+NHa 

(ii) The aqueous solution of a salt on treatment with cone. 
HCl gives a heavy, white precipitate which is soluble in hot water. 
What is the basic radical of the salt ? What tests would you 
perform with the precipitate for its furthur confirmation t 

[H. S. 1972] 

Ana. C'I'S I «i* Q- 13-«» C5IW Pw 

•tSlTI CTf I 

Q. 15. Hov would you distinguish between metallic aluminium 
and magnesium) if supplied in the form of thin foils ? What 
happens when they are strongly heated in air ? What is the action 
of water on th. reaction products of the previous experiment ? 

[Cal. 1. Sc.) 1959] 

Ans. (i) irtj *tt^ ( foil ) ^U9 »rWf ^ 

’tt? c>rtwi I CT ^ 

^ I ^ 

I 2Al+2Na0H+2H20=2NaA10i+3H3- 

(ii) ^ citfe tffll ^ ^ sit^^ 

ft»ITW1 ^*11 n ^ !IT^ witftew JS^I^ 

’tm TO ^nffprPrat^ i ^ a 
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W9 ’ntPW TOT «S»!M W1 I 4*l»f 

trrJT TO I Mg+2HN03=Mg(N08)i+Ha I 
^•(TfaitTr ^rtf*ic4» 3rf|^ ^ i 

598,613 ^rt’fPTt’fTO « 

I TORT : MgO—’jil 86 5 MgsN,—^^ 78 j Al.Os— 
TO ^-irr^I i AIN : 150“C—ISO^C TOW ( ) 

Wap^tir 

inri 2AlN+3H.0 = Ala03 + 2 NH 3 . 

Q. 16. Describe the test you would apply to ,establish the 
identity of the following : 

(a) A grey solid that ma? be cither graphite or iodine. 

(b) A white powder tint may be either a sulphate or a 
sulphide or a sulphite. 

(c) A strip of white metal that may be cither calcium or 
magnesium. 

(d) A white substance that may be lime or magnesia or zinc 
white or white lead. 

(c) An oil that may be either a mineral oil cr a vegetable oil- 

(f) A white substance that may be either sodium carbonate 
or sodium bicarbonate. 

Hints, (a) 380 Addl. Q. 7. (b) 185 (a) sfs W \ 

(c) ^FTt^fPnitJr TOi?r nT«rt5*l ’iiT^ 

5?t*l TO I ’fTtrn? I 

I HCl 

CaCii-^I ^ I sntTOftTO ^ HCl 

MgCl, TOTTi TO 1 ^ 

*ITOF^H (d) CaO, TOTOpral MgO, CTt^^ ZnO 
CTOrt^ Cfm ^ ) 2PbCOa, Pb(OH)a I TO^ W 
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I 13 sr ^ 72i i (c) 295 (c) 

or^ I (f) 135 (a) <2frtt^ C»f1 I 

Q. 17. You are supplied with the following substances in 
different test tubes. Cai you identify them from appearance and 
colour ? How would you detect chemically the basic and acidic 
radicals present in the substances ? 

(a) ammonium nitrate, (b) magnesium carbonate, (c) copper 
sulphate, (d) zinc sulphate, (e) ferrous chloride, (f) copper nitrate. 

[cf. Cal. I. Sc. 1957 j Cal, Pre-University, 1961] 

Ans. ’f:. 231, 240, 286, 414, 357 Misc. Q. 13 ( 721) 

or^ I 

Q. 18. (a) When one litre of a solution of silver nitrate was 
electrolysed for semftime 01259 g. of the metal was deposited On 
the cathode. 20 c.c. .of the solution gave 1*677 g. of silver chloride 
after electrolysis. Find the strength of the solution in terms of 
normality before and after electrolysis. (Ag = 108, ClsaSS’S) 

[ Cal I. Sc., 1944 ? cf. 1957 J 

(b) 2 g. of a mixture of carbonate, bicarbonate and chloride 
of sodium gave on gentle heating till no further evolution of gas 
occurred 62 c.c. of CO 2 at 26“C and 752 mm. pressure. 

1*6 g. of the same mixture required 26 c. c (K)HClfor complete 
neutralisation [ or 1‘6 g. of the same mixture required sufficient 
HCl obtained from 1*52 g. of NaCl for complete neutralisation]. 

Calculate the percentage of carbonate, bicarbonate and chloride 
in the mixture. (Na=23*0, C*^12 0, 0=16*0, Cl = 35’5) 

[Cal. I.Sc., 1943 j 1943] 

Adb. (a) AgCl-oBff (108+35*5) = 143*5 itt^, 

108 UtH I 1*677 C^^VB 

losxre^ ^ 1*2621 m i nw 20 c.c. 
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1*2621 I ^?It' ^ lOOO c.c. 

;wc*i Pr9f«tv ^ 63-105 i T^wsVs 

^•1 Pw^ 108 irt«? ) I 

.*. ^f%vpX5lT^C«m *WBi ^3i1 = ^^P^N« 0*5843 N. 

iUo 

0*1259 Pr^^ ^1%^’ 

%5f^*t?i (63*105+0*1259) Tl 63 2309 5tt^ p!»!^t5 ft»I 

Wtir Tl 1000 C.C. tg^c«i! ^^nt* ^t%vpriTO*ti ^ 

“= 58547 N I 
lUo 

(b) N. T. P.-C^ CO a V 

VX760 62x752,, xr 62x752x273 _ 

■~273-273+26 ^•'=- 


^ I PlUiRI— 

2NaHC03 = NaaCO;+H.O+CO, 

2 X (23 + 1+12+48)^1 168 22*4 pi^ N.T.P. C® I 

22400 C.C. COa (N. T. P.-C® ) ^ 168 NaHCO, 

.-. 56 02 c.c. t, . , 1.18^Pi ^ 0 4202 fllir 

NaHCOg I 

2 srtij pfalct 0-4202 vSftsr NaHCO, 'STtri^ I 

.-. 1-6 ftstCI ^ <jt 0'33616 4ttt NaHCO, «rtni) 

^4fi(, NaHCO,+HCt=NaCl+H.O+CO. 

.-. 84 4tt5r NaHCO, «1000 c. c. (N)HClW 
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0 33616 NaHCOs-ii^ HI HCl 

. loqx033^^ 4.00 C.C. (N). HCl. 
o4 

pRalcU NajCOa aWWW «W HCl iSlc»tiR = (26-4) ^ 
22 C.C. (N)HCl. 

22 c.c. (N) HCl=22 c.c. (NlNaaCOa. 

=^ 1‘166 m NaXO. 

( ^T?l*i 1000 c.c. (NjNaaCOa NajCOa HtCf 53 Si\^ 1 ) 

1.6 ift^ NajCOa-^^ 1166 >sJt^ ^ NaHCOs 

■4ir *ffflW = 0-33616 5tT^ iBT^ NaCl-*iff ^16 - (1166 + 0 33616) 

O'09784 >srt^ I 

NaHCOs-41[ x 100 « 21*01 

16 

» 

NaaCOa-Hff X 100 = 72'875 

To 


NaCl 


0 09784 
16 


X100 = 6*115. 


[ »[^CHXS (i) 1*52 g. NaCI S^t^ HCl •fTHTt 

<21^ I 2NaCl+H:>S04 = 2HCl+NaaS04. 

2x58-5 2x36'5m 


(ii) 0 33616 NaHCOs -STt^ HCl «rc?ltH^ 

NaHCOa + HCl-NaCl+HsO+CO:, 

I (iii) HHsn, HCl HtC’t Na2C08-»«^ «H*lC=nr H» 1 
NaiC 03 + 2 HCl» 2 NaCl+C 0 ,+H 20 , »rftW ftW 

( 1*6 ) ^^5 Na^COa I (iv) Itl 
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HOW TO ANSWER A PARTICULAR QUESTION 


1* ftfwi ( 2 fR(g (State what happens when 

etc.) ^ m PiiPfPrs ft w!i! : 

(a) ftPMTfl srft ( ), (b) ftfaBIt^tl*! C^t^f 

»WT C’tcar j ^T{—^[^<1 nft^^, 
ftffti^F w.c^n ^iftpr^’ti« 

^Ttp I (c) ftftpgt^ €}^f^ j ft«fW, 

ftc^lt^, I (d) ftfiRtl C^ft *fc^ ^'\ ITftw 

j ^<?rj—5t*f, ^^Ttft • (e) »r|si«f^ 

ft*rft ^Tl (balanced equation) I 

(a) ^if^, (b) ^t»iftft^ 

(c) ^ItpRT ftl5 ^<q1, (d) BTf ^ 

wt*i*itiiih, «r5{^k^?r ^^iTft), (e) ^^*in 

*iTlr«6r ft«ft^?i«i ^ I 

3. *PfTc<iir ; cWfti naj ^*fVl ^ 

I I 

<1^ ^ ^ftrai ftftn ^c5T«r 4inrt8R i ^waft^ 

ftftc® I "Describe the properties of a 
substance.* "Dtscribe experiments to illustrate the properties 

of a substance I fWlH CTOr> 4^ 

*tfl^ ^<511 « Pwt« tar^ i 

(uses) ftftn ITTOH (different) oiVs ftftJt 
( spedffe ) veil I 

4. "Dcsciibe the manufacture of"•* "State the conditions 
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for the manufacture of...” I 

5. wt ( deanition ) ftfVft I 

( short note ^ write what you know about) 

«ft^ »r^cTc*r i 

6. 'srt^Rrc^fl 5rt^ TnC^^ i c^ *(t^ 

^ ^ c»r^l^ msr Rc^ i «ft^ f«i^t*R «rtn 

( step ) ^ «fC^Tfftl »r^l=^?l*l RlRrc^ I “Extraction of 

a metal” “Ch^mical reactions involved in the extraction of a 
metal”—01^ ^rsfy l 

=rm ^nT»rT^-*fr$^ Rrc^ i 

7. nfhFT?! »rT^tt^T Rpf Rl'ff ( ^<f1, 

^<Jn, >8 ^*1=11, are^i ,RlRir^ i 

8. a-C^s( ’ttfnrw ('numerical example) 

(rough) cftrsT -firnm I c^ 

’rTr«rr=T ^ 



BOARD OF SECONDARY EDUCATION, WEST BENGAL 
Higher Secondary Examination Question Papers 
CHEMISTRY—Science Group 
1960 

FIRST PAPER 

Group A ( Answer any three quesfeiouB, ) 

1. What do yon understand by the terms ; atom, molecule, 
symbol and formula ? What does a chemical equation indicate ? 
Illustrate with reference to the equation N 2 +3H*==2NH3, What 
does not this equation state about the chemical reaction involved ? 

[ Q. 7. 72 74 ] 

2. State the law of conservation of mass. How would you verify 

it experimentally ? How do ybu explain the loss in weight of a candle 
on burning in open air ? [ Q. 86 87 (b) ] 

3. State Avogadro's hypothesis. One volume of hydrogen 
combines with one volume of chlorine to form two volumes of 
hydrochloric acid ga3. (The volumes are measured under the same 
conditions of temperature and pressure). Deduce the formula of 
hydrochloric acid gas from this observation, given that molecules of 
hydrogen and of chlorine are diatomic. 

Prove that molecular weight of gas or vapour is twice its vapour 
density. [Q. 143 (b), 147 (a), 146] 

4. Write short notes on: (a) water of crystallisation, 

(b) catalysis, ( 0 ) supersaturated solution. Give examples. 

[ Q. 19 (a), 10. 11 (d) ] 

6. Oaleulate the weight of potassium chlorate which on heating 
will liberate 3*04 litres of oxygen at ^7*^0 and 750 mm. pressure 
(At. wt. of K«99 and of 01=35'5) 

[ Ans. 9‘953 g.; 332 4 It? ] 
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Group B ( Answer any three qaesfcions. ) 

6 . (a) What do 'you understand by ‘oxidation’ and 'reduction* ? 

Give examples. [ Q. 82 ] 

(b) What is 'nascent state’ ? How would you prove that nai cent 
hydrogen is a stronger reducing agent than ordinary h) drogen ? 

[ Q. 52 ] 

7. How is hydrogen peroxide prepared ? State its important 

properties and uses. What happens when a dilute aqueous solution of 
hydrogen peroxide is evaporated on water bath ? [Q. 77 ; Q. 79 (a) ] 

8 . State giving equations, what happens when : 

(a) lead nitrate is strongly heated [ ^ ] 

(b) sodium nitrate is heated with cone. HsSOi [ ^ 233 ] 

(c) moderately dil. nitric acid is added to copper turnings. 

[ ^ 241 ] 

(d) ammonium nitrate is heated [ 240 ] 

Mention in each case the colour of the gis or vapour evolved and 

also of the residue, if any. 

9. How is ammonia prepared in the laboratory ? How is the gas 
dried and collected ? Sketch the apparatus used. State its properties 


and uses. [ Q. 92 J 

10. Describe briefly how the following (ubstanoes are prepared : 

(a) ortho phosphoric acid from bone ash. [ Q. 115 (a) ] 

(b) red phosphorus from white phosphorus. [ Q- HI (a) ] 

(o) hydrochloric acid from sodium chloride. [Q. 152 (a) } 

(d) chlorine from colc. hydrochloric acid. [Q. 156 ^a) ] 


State the important physical and chemical properties cf chlorine. 

[Q. 156 (b) ] 

' * , SECOND PAPEB 

Group A ( Answer any three questions. ) 

1 . (a) What is meant by equivalent weight of an element ? How 
is it related to its atomic weight ? [Q. 187 (a), 188 (a) ] 
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(b) 2 g. of lead were oomplebely oonverfied into iti oxide, whioh 
weighed 2'1544 g. What ia the equiyaleat weight of lead 7 

[ 3. 436 3 

(o) Oa haatiag 0'S337 g. of copper oxide in a onrrent of hydrogen 
the resnlbant copper weighed 0 6842 g. What is the equivalent weight 
of copper ? [ Ans. 435 5 I 3 

2 . What is a normal solution ? [Q. 217 (a)] 

Galonlate the volume of deoinormal sulphuric acid required to 

neutralise 500 o.c. of a solution containing 2 5 g.j of caustic soda per 
litre (at. wb. of Na=23). Give the ionic explanation'of what happens 
during neutralisation. 

[ Ans. 617 9 Q. 214 ] 

3. Write a short para on each of the following*:—■ 

(a) Structure of an atom. [ Q. 221 ] 

(b) Electro valency and covalency. [ Q. 222 J 

(c) Destructive distillation, [ Q. 17 (c) ] 

4. Djfine the terms :• electrolyte, anions, cations. Give examples.: 

[ Q. 202 ] 

State* Faraday’s laws of electrolysis. Deduce from the laws: 
(a) definitioo of electro-chemical equivalenti and (b) relationship 
bet Veen chemical eq iivalent and eleotro-cbemioal equivalent. [Q. 205] 

5. Dow is sulphur dioxide prepared in the laboratory*? State its 

principal physical and chemical* properties. Explain its bleaching 
action. [ Q. 166|] 


Group B ( Answer any .tTiree'questions. ]f 

6 . Dascribe the laboratory method of preparation, purification 

and collection of carbon monoxide. Compare'its properties with fthose 
of carbon dioxide. State two of its uses. [ Q.'l30, 133]] 

7. Describe any method of preparing methyl alcohol. How 
is it converted into formaldehyde 7 Give their structural 
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formulae. What do you uuderetand by methylated spirit and 
formalin ? [Q. 279. 283. 278. 280] 

8 . How is "aluminium extracted from bauxite ? State three of its 

chemical properties and two of its industrial uses. What is thermit 
process 7 [Q. 262. 253, S54] 

9. Describe the reactions involved in the different stages of 
extraction of 'copper from copper pyrites. How is the metal refined 7 
State two of the principal uses of the metal. 

[Q. 246. 247] 

10. Name the raw materials used in the blast furn&ce for extraction 

' of pig iron. Give a brief description of the reactions and explain them 
'with the help of simple equations. [Q. 268] 

State very briefly the principles of preparation of steel from pig 
iron. (DdEcription of any of the processes is not required.) 

[Q. 259] 

What is rust 7 Mention two methods for rust prevention. 

[Q, 264] 


1960 ( Gompartmental) 

FIB8T PAPEB 

Group A (Answer any three questions.) 

1 . Explain what is meant by “water of crystallisation.* Give 
•examples, with formulae, of two compounds with water of crystallisation. 
What happens when blue crystals of copper sulphate are slowly heated 7 
What do you mean by “effiorescence* and “deliquescence* 7 Mention 
one illustrative compound in each case. 

[Q. 19 : 6S1] 

2. State the laws of “definite proportions* and “multiple 

proportions.* Illustrate with suitable examples. Give one important 
reason to explain why air is not regarded as a chemical compound of 
nitrogen and oxygen. [Q. 90 *4^^ 37] 

3. Write short notes on (a) colloidal solution. (6) atom and 
(c) distillation, Give examples where necessary. 


[Q 21 (a). 7 (b). 16] 
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4. Define "solability**. How wonld yon determine the eolnbility 
of sodium chloride at room temperature ? What do you mean by 
"solubility curves' ? State their utility. 

[Q. 23(a), 24 (i). 25 (a)] 

5. Calculate the weight of calcium carbonate which when 

completely dissolved in hydrochloric acid will liberate 3 litres of 
carbon dioxide at 0"C and 750 mm. pressure, 10, 345] 


Group B ( Answer any three questions ) 

6 . How is hydrochloric acid gas prepared and collected in the 
laboratory ? Give a neat sketch of the apparatus. Give equation 
for the reaction. Describe one or more experiments to itustrate its 
high solubility in water and its acidic property. What happens when 
the gas is passed into a dilute solution of silver nitrate ? 

[Q. 152(a). 153] 

7. Describe the method of preparation of nitric acid from 

potassium nitrate in the laboratory. Give equation for the reaction. 
What happens when concentrated nitric acid is dropped on strongly 
heated pumice stone ? [Q. 99, 100 (b)j 

Describe briefly two experiments to demonstrate that nitric acid 
is an oxidising agent. [Q. 100 (a J 

8. What are oxides ? How would you ciasBify them V Give one 

example of each class of oxide statiog the basis cf its classification 
as such. [Q. 43] 

9. State, giving equations, what happens when—(a) a mixture 
of Bolutioius of sodium nitrite and ammonium chloride is heated. 

[^1 77] 

(6) Steam is passed through a red hot iron tube loosely packed 
with iron turnings. iQ. 71 (i)] 

(c) Hydrogen is passed over heated copper oxide, [Q. 71 fii)] 

(<2) Carbon dioxide is passed for a long time throngb lime water. 

[Q. 13S (ii)J 
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Describe the visible changes accomranying the reaction in 
each case- 

10. Describe bricBy, giving equation, the methods of prepara¬ 
tion of the following ;— 

(a'l a solution of hydrofluoric acid, [b) iodine from potassium 
iodide, (c) nitrous oxide and (d) chlorine from sodium chloride. 
State one use of each prcduct. [Q. 161 (a), 108, 156 (a)J 

SECOND PAPER 

Group A (Answer any three questions.) 

1. (a) 0'6842 g of copper was dissolved in nitric acid and the 

solution wfas carefully evaporated to dryness* When the solid 
residue wass'rdngly heated, 0 8567 g. of cupric oxide was produced. 
Calculate the equivalent weight of copper. [435 4 

(b) 1*0813 g. ot iron gave 3*1439 g. of ferric chloride. 
Calculate the equivalent weight of iron in this compound. 

[440 12 

The atomic weight of iron is 55 84 j find the valency of iron 
in ferric chloride. [ 462 22 Jit ] 

2, Describe the principle of manufacture of sulphuric acid 
b/ the chamber or the contact process. (Description or sketch 
of plant is not required). Give necessary equations. 

[ Q. Nos. 179.180 i ] 

How would ycu experimentally show that sulphuric acid is 
a dehydrating agent ? Write the general formula of an alum. 
What is common alum ? [ Q. 176(b). 178 ] 

3. Give a neat sketch of the Kipp’s apparatus and describe 
how it is used for the preparation of hydrogen suphidc. Explain 
the use of the gas as an analytical reagent. 

[ Q. 173 (a), 175] 

3. Write short notes on the following ;—(a) acids, bases and 
salts; (b) acid salt and basic salt (c) hydrolysis. Illustrate with 

47 
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suitable examples. [ {a) Q. 211 (a) ^ (h) Q. 212 (a) j 212 (b) (c) 

Q. 214 (b) ] 

5. Give two physical and three chemical differences between 

metals and non-metals. Which of these is most decisive ? 
Illustrate with examples. [ Q. 229 ^ 1 «!•»[ ] 

Group B (Answer any three questions.) 

6. Describe the chemical reactions involved in the extraction 
of lead from galena. State four of its properties and two uses. 
How are litharge and red lead prepared ? Describe, giving 
equations, the action of nitric acid on these compounds. 

[ Q 255,' 256, 257 ] 

7. How is zinc prepared from zinc blende ? State four of 
its chemical properties and name two of its alloys. What do you 
mean by galvanised iron ? How is it obtained ? 

[ Q 248, 250, 251 ] 

8 Describe the chemical reactions by which sodium chloride 
is converted into sodium carbonate by Solvay’s process. 

[ a 238 ; ] 

What happens when a solution of sodium chloride is 
electrolysed ? State the uses of the products obtained. What will 
happen if the products are mixed up in the cold ? 

[Ans. 204 469 163 

(iii) ^^1 378 1 ] 

9. Write short notes on "a) saturated and unsaturated 
compounds, and (h) homologous series. Illustrate your answer with 
the help of structural formulae of compounds known to you- 

[Q.276 ] 

10. How is ethyl alcohol prepared from glucose ? Give its 

structural formula. How would you prove the presence of a 
hydroxyl gtoup in it ? What happens when ethyl alcohol is 
oxidised ? , [ Q* 280 (a), 278, 281 ] 
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1961 

FIRST PAPER 

Group A (Answer any three questions.) 

i Explain the following terms with reference to one example : 
solution, solvent, solute. Starting from a dilute jolution of sodium 
chloride in water, how would you prepare (a) pure water, and 

[b) pure crystals of sodium chloride ? Give experimental details. 

[ Addl. Q. 3, 68 m I ] 

2, Describe one experiment in each case to prove that (i) air 
contains oxygen ^ (ii) it is a mixture and not a compound of 
oxygen and nitrogen , and (iii) oxygen and nitrogen are present 
in air in the ratio bf approximately 1 : 4 by volume. 

[ Ans. (i) 33 I (ii) 37 (6) Cf^ | 

(iii) 34 I ] 

3, State Dalton’s ‘Atomic Theory’ and indicate its utility. 

Explain what you understand by ‘atomic weight’ of an clement. 

[ Q. 91, 186 ib) ] 

4, Write short notes on any three of the following :— 

(a) acidic oxide and basic oxide [Q. 43j ; 

(b) hard water and soft water [Q. 59 (a), 60] ^ 

(c) Gay Lussac’s law of gaseous volumes [Q. 142]; 

(d) Solubility curves. 

5, Calculate the weight of zinc which when dissolved in 

excess of dilute sulphuric acid will liberate 0‘57 litre of hydrogen 
at 27'’C and 750 mm. pressure. How much ZnSOi will be 
produced ? (At wts.—Zn = 65-38, S = 32^ [ 4, 332 ] 

Group B (Answer any three questions.) 

6, When mercuric oxide is strongly heated in a hard glass 
tube gas is evolved. What is the name of the gas ? Describe 
the laboratory method of preparation of the gas from potassium 
chlorate and explain why it is mixed with manganese dioxide. 
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Describe four experiments to demonstrate that the gas supports 
combustion and acts as an oxidising agent in each case. Give 
equations. [ Q- 40 (a) Q. 40 ; Q. 42 (a) ] 

7. How is hydrochloric acid gas prepared in the laboratory ? 

Describe experiments to illustrate : (a) it is very soluble in 

water and acid to litmus ; (b) its reaction with ammonia gas and 
(c) with silver nitrate solution. 

What happens when concentrated hydrochloric acid is 
electrolysed ? [ Q. 152, 153 155 ] 

8 . (a) Describe two purely chemical reactions by which hy¬ 
drogen may be obtained from water. Give equations. [Q. 53 (a)] 

(b) Describe an experiment to show that w,ater is produced 
when hydrogen reduces an oxide of a metal. [Q. 51 (iii)J 

9. How is white phosphorus obtained from a mineral con¬ 

taining calcium phosphate. Starting with white phosphorus how 
would you prepare (a) red phosphorus, (b) phosphorus pentoxide. 
and (c) ortho-phosphoric acid ? [Q. 110, 111, 114,115] 

10. A colourless crystalline compound has the following 
percentage compositions : Sulphur 24*24 per cent, nitrogen 21'21 
per cent, hydrogen 6 06 per cent , the rest is oxygen. Determine 
the empirical formula of the compound. Give the name of the 
compound if the molecular formula be the same as the empirical 
formula and if it is found to be sulphate. 

What will happen if the compound is heated with a cone, 
solution of sodium hydroxide ? Give equation. [S = 32 N = 14]. 

[ 157 3 I ] 

SECOND PAPER 

Group A [ Answer etny three questions. ] 

1. Describe an experiment for the determination of equiva¬ 
lent weight of nnc by displacement of hydrogen from an acid. 
Indicate the method of calculation from experimental data. 

[Q. 1901 
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2. (a) How would you prepare a dccinormal solution of 
sodium carbonate 

(b) 25 ml. of 1'12 N/10'sodium hydroxide require 24 0 
ml. of a solution of sulphuric acid for complete neutralisation. 
Calculate the strength of the acid in terms of normality and 
grams per litre. [ 1 ml. may be taken as equal to 1 c-c. J 
[ S = 32 ] ^iftW 5, 514 ] 

Explain the reaction with the help of an equation mentioning 
the ions which disappear during neutralisation. 

[ Addl. Q. 5. 501 ] 

3. Write short notes on protons, electrons and neutrons. 
Give the electronic explanation of the formation of the molecules 
of sodium fluoride and fluorine. Mention the type of valency 
exhibited in each case. [ Atomic number : Na= 11, F*= 9 J 

L Ans. 219, 223 I ] 

4. How is carbon dioxide prepared in the laboratory ? Give 
equation for the reaction. State four importanf properties and 
two uses of the gas. 

How would you convert sodium carbonate into sodium 
bicarbonate and vice versa ? 

[Q. 122 i 135 44'v 122 (c) sfi (v) 'sit-f I ] 

'5. How is sulphuric acid prepared by the lead-chamber process ? 
Explain the chemical reactions involed. ( Description or sketch of 
the commercial plant is not required.) 

State the properties and uses of the acid. [Q- 179, 177] 

Group ( Answer any three questions.) 

6 . Describe the chemical reactions which occur in the process 

of manufacture of zinc from zinc blende. State its chemical pro¬ 
perties and two of its uses. Name two alloys of zinc and mention 
what other metals they contain. - [ Q. 248, 250, 232] 

7. Give a neat sketch of the. blast furnace used in the extraction 
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of iron, and describe how the process is carried out. Why is 
limestone added ? Give equations for the reactions which take 
place in the blast furnace. [Q. 25S] 

8. How are the following compounds prepared : crystalline 
copper sulphate, anhydrous aluminium chloride, litharge and red 
lead ? Give the formulae of these compounds. What is the action 
of water on anhydrous aluminiam chloride and of dilute nitric acid 
on red lead ? Give equations for the reactions. [Q 265, 257] 

9. How is methyl alcohol obtained from products of distillation 

of wood ^ Give its structural formulae. What happens when the 
alcohol is acted upon by the following substances : (a) phosphorus 
pentachloride, (b) concentrated sulphuric acid, (c) oxidising 
agents ? ^ [Q. 279, 282 J 

10. How is acetylene prepared ? State two of its uses. Mention 

two reactions which show that it is an unsaturated compound. 
Give equations with structural formulae of the compounds. State 
two other properties of acetylene. [Q. 274 (a), 276 (b)' 

1961 (Compartmentalj 
FIRST PAPER 

Group A (Answer any three questions. ) 

ii 

1. Copper sulphate is soluble in water. Describe in dc ail the 

laboratory process by which you obtain pure crystals of the 
compound from impure copper sulphate containing sand and other 
insoluble matters. How would you remove any soluble impurity, 
if present ? f Addl. Q. 8, ’I? 68 ] 

2. Describe, with a sketch of the apparatus, how you would 
carry out the experiment and collect the products, when electric 
current is passed through water acidulated with dilute sulphuric 
acid. How would you identify the products obtained ? 

Under what condition ^ill they recombine to produce water ^ 
Bgain f [ Addl. Q. 13, 133 ] 
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3. State Avogadro’s law and show how it has been utilised for 

the determination of atomic weight of an clement. 

‘ [ Q. 142 i Q. 148 20J ] 

4. Wnat do you understand by (a) eiliorcscence, (b) deliques¬ 
cence f Give one example in each case. How would you determine 
the percentage amount of water of crystallisation in alum f Give 
experimental detail. 

[ Ans. (i) (b'-i33 19 (c) (d) 1 ft 

20m (a) •v.it’t I ] 

5. Write nor-es on (7) colloidal solution ^ (b) catalysis j 

(c) nitrogen cycle ; (d^ nascent hydrogen. 

[Ans. .(a) 29 (a) sit Cif’l I (b) 10 CHI 

(c) 107 =I-s Cf«t i (d) 52 -Si CH 1 ] 

Group B ( Answer any three questkns.) 

6. Describe the method of preparing bromine in the 
laboratory. Give equation. State four of its properties and 
compare tiu*ra with the corresponding properties of chl( rinc and 
iodine. 

[ An^. Q. 161 (c) urn. 162 m i ] 

7. What do you understand by alio*ropy ? Describe the 
method? of preparation of two important allotropic forms of phos¬ 
phorus. State their properties. Give reasons for considering phos¬ 
phorus as a chemical analogue of nitrogen. 

[ Alls. 119 (a), 1.0 (a\ 111 (a)'« (b;, 113 CH I ] 

8. State what happens and what visible changes take place 
when— (a) sodium fluoride is heated with concentrated sulphuric 
acid in a lead vessel •, {h) chlorine jar is inverted over a jar of 
ammonia gas i fc) potassium nitrate is heated with concentrated 
sulphuric acid ; (d) a mixture of ammonia and air is passed over 
heated platinum catalyst •, (e) concentrated nitric acid is boiled 
with powdered sulphur. Give equations. 

[ Ans. (a) Addl. Q. 3 (b); riit 380 I (b) 224 
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(iv) m I (c) 233—34 c^n | (d) 98 (ii) ^^5 

cn 1 (c) 235 (iv) c?^ I ] 

9. How is hydrogen peroxide prepared ? State two of its uses. 
Describe, with equations, two reacuons in each case to show that 
(0 h 3 drogen peroxide is an oxidising agcuL (ti) it behaves as a 
reducing agent. What happens when it is heated f 

[ Ans. 77, 78 I J 

10. (a) A current of hydrogen is passed over cupric oxide heated 
in a bulb tube. Calculate the volume of hydrogen at N.T.P. required 
for the reduction of 0'8 g.m. of the oxide. [At. -wf. of Cu = 63‘57] 

[ Ans. 346 22 I ] 

(b) A colourless cr> stallinc compound on analysis was found to 
contain 44*8 per cent of potassium,and 18‘4 per cent of suli hur. The 
rest was oxygen. What is the empirical formula of the compound f 

[ Ans. 165 5 si* 1 ] 

SECOND PAPER 

Group A ( Answer any thee questions.) 

1. Starting with pure metallic copper describe how you would 
determine equivalent weight of the metal. Indicate the method of 
calculation from experimental data. 

[ Ans. 192 5ft -fftl I ] 

2. Define ‘Normal solution,’ Cjive an example. 

30 ml. of a solution of sulphuric acid tieutralise 25 ml. of a 
solution of sodium carbonate containing 6 0 gms. of the anhydrous 
substance per litre. Calculate the strength of the acid in terms of 
normality and grams per litre. ( At wts. Na = 23, C —12, S = 32 ) 

[ I ml. may be taken as equal to 1 c.c. ] 

[Ans. 217 fa) 1 515 6 5ft Cif’f 1 ] 

3. Give a brief account of the structure of atoms. State 
and illustrate what you understand by ‘electro<^alcncy’ and 
‘covalency.’ 

( Ans. 221, 222 W ! ] 
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4. State, giving equation, what happens, when (a) calcium 
carbonate is strongly heated ^ (b) carbon dioxide is passed through 
a concentrated solution of sodium carbonate j (c) carbon dioxide 
is passed through a layer of red-hot carbon , (d) burning magnesium 
ribbon is introduced into a jar of carbon dioxide. 

Mention in each csfc the colour and the state ( solid, liquid or 
bolution, gaseous ) of the products of the reaction and describe the 
visible change in (d). 

[ Ans. (a) 277 ! (b), (,:) ilTx 138 

I 1 

5- How is sulphur dioxide prepared in the laboratory ? Briefly 
describe exp'eriments to illustrate four important chemical proper¬ 
ties of the gas. *How is it oxidised to sulphur trioxide ? 

L Ans. 166 (a), 167 i 180 ( ) I 1 

Group B 

( Answer any three questions. ^ 

6. Write what you know about ; ■— 

(a) Piaster of Paris i (h) Galvanising ; (c) Thermit process j 
(d) Alum, 

[ Ans. (a) Q. 265 , {h) Q. 251; (c) Q. 254 ; (d) Q. 178] 

7. How is copper extracted from copper pyrites ? Give 

equations for the chemical reactions involved How is chemically 
pure copper obtained ? What happens when copper is treated with 
moderately dilute nitric acid ? [ Q. 246 j 605 ] 

8. Describe ( without giving details about commercial plants ) 
one method in each case by which calcium and magnesium are 
obtained. 

[ Q. 240. 242, 243, 244 J 

9. What is distillation ? 

Give an account of the manufacture of coal gas by destructive 
distillation of coal. How is the gas purified from sulphuretted 
hydrogen ? Name the by products. [ Q. 16,17 (bj, 269 ] 
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10. How is methane prepared in the laboratory ? Give 
equation for the reaction. State its properties. How would you 
establish that it is a saturated compound ? [ Q, 272, 276 (h ] 

1962 

FIRST PAPER 

Answer any six questions, at least two being taken 

from each group. 

Group A 

1. (a) Explain what is meant by water of crystallisation. 

. [ Q. 19 (a) ] 

01 gm. of a crystalline substance gave out, on heating, 0 0512gm. 
water and became anhydrous. Given that the molecular weight of 
the crystalline substance is 246. calculate the number of molecules 
of water of crystallisation in the compound. 

[ 49 5 Vv ] 

(b) What weight of copper must be boiled withccnc sulphuric 

acid to give 50 c-c. of sulphur dioxide at 27'C and 710 mm. y 

[Cu-63-5 1 

[ 350 47 (a) ] 

2. Explain any four of the terms :— 

(a) Saturated solution, [ Q. 11 (b) 1 

^b) Solubility. [ Q. 23 (a) ] 

fc) Sublimation, [ Q. 14 (c) ] 

(d) Chemical compound. [ Q. 5 (c ] 

(e) Gram-melccule and gram-molecular weight. [Q 7 (f)] 

(f Electro-chcmical equivalent. [Q 206] 

Give one illustrative example in each case. 

3. State the law of conservation of mass. Describe one experi¬ 
ment each to show that the law holds good for ; (a) rusting of iron, 
(b) burning of charcoal, (c) sublimation of camphor. [Q. 86, 88] 
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4. What is a chemical equation ? 

State all that is implied in the equation 2Hi + 04 s = 2H„0, aed 

give experimental evidence for each part of your statement. 

[Q. 75 (^): 


Gi’oup B 

5. BaOj is called barium peroxide, but MnOa is called manga¬ 
nese dioxide *, why ? [Addi, Q* 11» 95J 

Describe bow a dilute aqueous solution of hydrogen peroxide 
may be prepared in the laboratory. How would you show that 
hydrogen peroxide (a) is an oxidising agent (give two reactions 
with equations), (b) decomposes into oxygen ? 

IQ.Tlia); Q78i Q.79(hi] 

6. Give the names and formulae of two gases which possess 
bleaching properties, and account for their bleaching action- 

Describe the preparation and collection of one of these gases in 
the laboratory, and give tw^o examples (^with equations) of its 
oxidising or reducing property, as the case may be- 

[ (Cla) (SOj) I Q. 157 

(d) lilt's 166 'c) 1 Q. 156 166 ] 

7. Describe how ammonia is prepared, dried and collected in 
the laboratory. Describe one experiment each to show its (a) high 
solubility in water, (b) basic character, and (c) inflammability. 

State the conditions in which it can be oxidised to nitric oxide 
or nitric acid. [Q. 92 (a\ 93, 102] 

8. Wnat are (a) bone blacV, (b) bone ash ? [Q- 109 (b) ] 

Starting from bone ash describe how you would prepare 

(a) ortho-phosphoric acid and (b) phosphorus. [Q. 110, 115] 

9. Describe the commercial preparation of carbon dioxide, 
giving a labelled sketch of the kiln [Q. 136 (a)] 

State giving equations, what happens when carbon dioxide is 
passed through (a) lime water, (b) solution of common salt 
saturated wi:h ammonia. [Q. 138 (ii) (xii)] 

Write a short note on the carbon cycle. [Q. 137 
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10. How is hydrochloric acid manufactured ? [Q. 154] 

Describe its action on (a) iron, (b) lerric oxide, (c) manganese 
dioxide, (d) silver nitrate solution. State the conditions in which 
the reactions take place and the visible changes that may be 
observed. Give equations. [Q. 164] 

SECOND PAPER 
Group A 

(Answer any thiee questions; 

1. Define the equivalent of an element and describe an experi- 

nient for determining the equivalent of either oxvgen or carbon- 

[Q. 187 IS')] 

2. In the light of the ionic theory 5— 

(a) deKne the terms acid and acid salt, (h] show what 
l?appens when a strong acid is neutralised with a strong base, 

(c) explain the process of electrolysis of dilute sulphuric 

acid. 

[ (a) Q. 2 LI {a) 212 ib) I (b) 214 sit 

iwn I (c * 204 sit (l), 468 i ] 

3. What do you understand by destructive distillation f How 
does this process differ from ordinary distillation V 

Name the important products of destructive distillation of word 
From the aqueous by-product how could you prepare two important 
organic compounds ? Mention two uses of each of these compounds 

[Ans. 16 17 (c) ; 270 274 Addl Q. 4, 

704 I ] 

4. State the characteristic properties of the alcoholic hydroxyl 

group with reference to the action of (a) sodium, (b) sulphur.c 
acid, (c) acetic acid, (d) oxidising agents. [Q- 281 (a}] 

5. What is an ester ? Describe the preparation Of a typical 

ester. What happens when this ester is boiled with caustic soda 
solution ? [Q- 294 ] 

Oils are esters j what products are obtained when they are 
hydrolysed with caustic alkali ? [Q. 295] 
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Group B (Answer any three questions.) 

6. Tabulate five of the essential diiTerences between nictals 
and non-metals. [Q 229 ; 1—6] 

Tin has some characteristics of a non-metal, while graphite has 
some of those of a metal why is then tin classified as a metal and 
graphite as a non-metal ? [Q. 230 (b)] 

1. Write short notes on :— 

{a) Thermit [Q. 254j 

(h) Rusting of iron [Q. 264] 

(c) Galvanizing [Q. 251] 

(d) plating [Q. 251] 

8. Describe brielly the preparation of any two of the 
following ;— 

(a) Alumina [Q. 252 I ] 

(b) Steel [Q. 259] 

(c) Glass [Q. 267] • 

9. Describe the chemical reactions which are involved in the 
extraction of zinc from zinc blende and lead from galena. (Concen¬ 
tration of the ores and purification cf the metals are not required.) 

[Q 248, 255] 

Describe the preparation, properties and uses of two of the 
oxides of lead. 

LO. (£ 2 ) 25 c.c. of a 0 08 N sodium hydroxide get mixed with 
20 c.c. of a 0 09 N sodium carbonate solution. What is the 
normality of the resulting alkali solution ? 

(b) 30 c. c. of this mixed alkali neutralise 50 c. c. of a 
sulphuric acid solution. Calculate the strength (in normality) of 
the acid. 

[ Ane. 519 <5^15 12 I ] 



1962 (Compartmental) 

FIRST PAPER 

Answer any six questions, at least two being taken 

from each group. 

Group A 

1. (a) I'O gm. of a compound contains 0‘262 gm. of nitrogen, 

0 075 gm. of hydrogen and 0'663 gm. of chlorine. Find its simplest 
formula Cl 35’5 [4 158] 

(f>) Calculate the quantity of the above substance from which 
you can get one litre of amm mia gas at 27"C and 760 mm. 

[9 151 335] 

2. Explain the terms : 

{a) Oxidation, (b) Chemical change, (c) Colloidal solution, 

(d) Allotropy, (e) Efflorescence (f) Thermal dissociation. 

[Ans. (a) Q. 82, (b) Q. 3, (c) Q. 29, (d) Q. 119 (a), 

(e) Q. 19 (c), (f) Q. 210(a)] 

3. State the laws governing the weights of substances which 
combine chemically. 

A metal forms two oxides in which the percentages of the metal 
are 79*8 and 88'8 respectively. Show that the results agree with 
the law of multiple proportions. 

1^ 202-, ^31—iJji 209; 

lit 421 t 9 i i; 218 ] 

4. How would you separate the ingredients of :— 

(a) a mixture of two liquids having boiling points of 78'5*C 
and lOO^’C respectively j [Q. 31 (f)] 

(b) a mixture of potassium chloride and chalk ? [1^1 66] 

Group B 

5. How may oxygen be prepared from : (a Air j (b) Water , 

>(c) Potassium chlorate 7 [Q. 48, 67 4)WlTOt •llif’, 

■Q.40] 
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Describe one method of preparation in detail. [Q. 40] 

Describe experiments to show how oxygen may form :— 

{a) An acidic oxide, (h) An alkaline oxides, (c). An insoluble 
basic oxide. Name two other classes ot oxides and give an example 
of each class. [Q. 45 (c), 43] 

6. Describe the laboratory method of prapiration of nitric acid. 

Mention two reactions illustrating the oxidising action of the acid. 
Give equations. [Q. 99, 100 (a)] 

State giving equations, what happens and what visible changes 
take place when (a) lead nitrate, (h) ammonium nitrate and 

(c) sodium lytrate are heated separately. How would you isolate 
and identify eacbof the gaseous products ? 

[Q. 103. I 

7. Make a neat sketch of Kipp’s apparatus. Name two gases 

'that may be prepared m this apparatus. Explain how it gives a 
ready supply of these gases free from air. What are the materials 
used for the preparation of sulphuretted hydrogen in this 
apparatus ? Write a short note on the use of HoS as an analytical 
reagent. [Q. 55,173 (al, 175] 

8. Starting from sodium chloride, describe how chlorine is 
prepared in the laboratory. Give equation. How is the gas 
collected ? How and under what conditions, dees chlorine react 
with (a) ammonia ^ (b) potassium bromide ; (c) moist slaked lime ; 

(d) iron ? Give equations. 

[Q. 156 i (a) 224 (iv) (b) (cHy Q. 163 , 

(d)-ill 627 (v) I ] 

9. Name two elements which exist in allotropic forms and 
state what these forms arc. 

Describe the preparation of the two allotropes of one of these 
^elements and mention some of the distinguishing properties of the 
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two allotropic forms- How can you show that these are two forms 
of the same element ? 

[Ans. ^ I Q. 110 (a), 111 (a) (b), 113] 

10. Describe the preparation of carbon monoxide in the 
laboratory. [Q. 130J How can the gas be distinguished from 

(a) carbon dioxide Jj) hydrogen ? 

[Q. 133 (iii (viii) ^ 134 (d)] 

How can you obtain specimens of carbon dioxide and carbon 
monoxide each free from the other, from a mixture of the two 
gases ? fQ. 134 (h)j, 

SECOND PAPER 

G/oup A (Answer any three questions.) ’ 

1. State and illustrate Faraday’s laws of electrolysis. Deduce 
from these laws (a) the definition of electro-chemical equivalent and 

(b) the relationship between electro-chemical and chemical equi¬ 
valents. [Q 206] 

2. An atom of an element contains 11 protons and 12 neutrons 
in its nucleus. What is its (a) atomic weight ^ (fc) atomic number f 
How many electrons does the atom contain and how are these 
electrons arranged in the atom ? 

Show how this atom may combine chemLally with an atom of 
fluorine (At. no, = 9) [Q. 226 (a)] 

3. How is ethylene prepared in the laboratory ? What is its 
structural formula ? 

Give structural formulae of the compounds it forms with 
(a) hydrogen, (b) concentrated sulphuric acid, (c) potassium 
permanganate solution. [Q. 273] 

Give one test each by which it may be distinguished from 
(a) methane i (b) acetylene. [Q. 275 (a)J 

4. Describe the preparation of ethyl alcohol from glucose. 
Give its structural formula • Describe (with equations) four of its 
chemical reactions, and mention two of its uses. [Q, 280, 278f 281J 



5. What is producer gas 7 Give reasons to show that coal gas. 
13 not a producer gas. 

Give examples of two forms of producer gas and state the 
chemical reactions involved in their preparation. Why may they 
be used as fuels ? [Addl. Q. 3 } 703] 

Group B ( Answer any three questions. ) 

6 . State the action of (a) air or oxygen, (h) water, (c) dilute 

sulphuric acid oa the metals-sodium, copper, magnesium and 
iron. [Q. 236, 247, 242, 263] 

What happens when (a) zinc reacts with caustic soda solu'ion ^ 
(h) iron filings are added to a solution of copper sulphate ? 

, [ (a) 609 tfit? jv) (b) 627 (vi) ] 

7. Describe the preparation, properties and uses of the 
following : (a) Plaster of Paris (b) Lime, (c) Ferric oxide, 
(d)^ Crystalline copper sulphate. 

[Ans. (a), (c) (d)-^? m Q. 265 j (b)»fl^ ^9 Q. 128 (a)] 

8 Describe how caustic soda may be prepared from sodium 
carbonate. Do you know of any other method for its preparation ? 
^Details of the latter process are not required ) [Q. 239, 237] 

Write chemical equations to represent the reaction between 
caustic soda and of the following :— 

(a) Ammonium chloride, (b) Ferric chloride, (c) Aluminium 
sulphate, (d) Carbon dioxide, (e) Chlorine. Name the products 
obtained in each case. 

[ (a), (b) « 591-92 *|^j, 'd) 269 < 5 ^ 1 , (e) Q. 163-<« 

(iii) (iv) ] 

9. Describe how aluminium is extracted from bauxite. State 
four of its properties. What is thermit and what are its uses ? 
State two other uses of aluminium. [Q. 252, 253, 254] 


48 
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10. What do you understand by the factor of a standard 
solution f 


A solution contains 0 4940 gm. caustic soda in 125 c. c. What 
is the factor of the solution if the strength be expressed as 

(a) N solution, (b) ^solution*/ (Na-23). 

N 

How many c.c. of a — solution of an acid will be required to 

D 

neutralise 25 c,c. of the above solution of caustic soda ? 

[ Ans. 513 540 17 sft \ ] 


1968 

FIRST PAPER 

Answer six questions, at least two being taken from each group. 

Group A 

1. Write short notes on any four of the following ,— 

(a) Oxidation and reduction, (b) Colloidal solution, 
(c) Distillation, (d) Catalysis, (e) Gram-atom. 

f (a) Q. 82 ^ (b) Q. 29 ^ (c) Q. 16 ^ (d) Q. 10 i (e) Q. 7 ] 

2 . State the law of definite proportions [Q. 90 (a) J 

Given that (a) 0 12 gm. of a metal gives 0'20 gm. of oxide 
when heated in air , (b) its carbonate and nitrate contain .28'5% 
and 16 2% of the metal respectively.—apply the law to calculate 
what weight of the oxide will be obtained by heating 100 gm. each 
of carbonate and the nitrate. [ 213 2^-v 1 ] 

3. Describe briefly Lavoisier’s bell jar experiment on the com¬ 

position of air and show how his experiment proved conclusively 
that air contains one-fifth by volume of oxygen. [ Q 35 ] 



4. Oxygen obtained by heating 12'25 g. of potassium chlorate 

is passed over 5 00 g. of pure, dry and heated carbon- A part of 
carbon burns to carbon dioxide. What is the volume of this carbon 
dioxide formed at 27°C and 75 cm. and what is the weight of 
residual carbon f [ K=s39 ; Cl35*5, 0 — 16 ] 

[ Ans. 338 13 srv ] 

Group B 

5. How and under what conditions, does water react with 
(/j' sodium i ih) iron i (c) phosphorus pentoxide j (d) sodium 
peroxide ; (^) chlorine ^ if) carbon f Give equations. 

[ Q. 63 ] 

6 . What are the conditions in which ammonia may be manu¬ 

factured from its elements ? (Reasons for these conditions are not 
required.) [ Q. 94 J 

Describe experiments to illustrate that ammonia (a) is highly 
soluble in water and the solu':ion is alkaline to litmus; (b) may be 
burnt in excess of oxygen. • [Q. 93] 

7. Describe one process for the manufacture of chlorine. 

[Q. 160J 

State, giving equations, the action of chlorine on (a) ammonia j 
(b) moist slaked lime i (c) potassium iodide ; (d) antimony powder 
or sodium. [ Q 157,163 ] 

8 . Write short notes on :— 

(a) The uses of HjS as an analytical reagent. [ Q. 175 J 

(i>) Law of conservation of mass. [ Q. 86 ] 

9. Describe the preparation of carbon monoxide in the labora¬ 
tory. Compare its properties with those of carbon dioxide. 

[ Q. 130,133 ] 

How could a gas jar containing carbon monoxide be distinguished 
from a gas jar containing hydrogen ? [ Q. 134 (d) ] 

10. Describe an experiment by which the composition by 

weight of carbon dioxide may be determined- [ Q. 126 ] 



In one such experiment it was found that 0 66 gm. of carbon 
dioxide was obtained from 0'18 gm. of carbon. From this result 
show how the formula of the gas may be deduced. 


[ 159 6 ] 


SECOND PAPER 

Group B ( Answer any three questions,) 

1. Explain the difference between equivalent weight and 
atomic weight of an element. Under what condition have they 
the same value ? Give two illustrations. [ Q. 186,187,188 ] 

Calculate the equivalent weight of a metal from the following 
experimental data : 

First weight of the weighing bottle+metal - 12'9580 gm. 

Second weight, after taking out a portion of the metal... 129070 gm. 
Total volume'of,hydrogen evolved by dissolving the metal taken 
out in dilute acid (after drying)...19‘55 ml. 

Pressure of hydrogen, when the volume was noted- 750 mm. 

Temperature of the gas when the volume was noted.. 27“C. 

One millilitre (ml. ) of dry hydrogen at N. T. P. weighs 
0-000089 gm. [ 438 ’jiti 9 5ft ] 

2, Define the terms, electrolysis and inns ; illustrate. How do 

the ions of an element differ from its atoms ? [Q. 204 202 ^e) ] 

A current of 2 amperes was passed through an N/10 solution of 
copper sulphate for 16 minutes and 5 seconds. Calculate the 
amount of copper deposited on the cathode. 96500 coulombs 
liberate 31*8 gm. of copper. 

What will be the effects when the same current is pasFed 
(i) through an N/5 solution of copper sulphate for the same time 
and (ii) through an N/10 solution of the same substance for 32 
minutes and 10 seconds ? [ 489 8 •ft | 
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3. What is radio-activity ? How has Dalton’s conception about 
atoms been modified by the discovery of this phenomenon ^ 

[Q. 220, 227] 

Give a brief account of your idea ab 3 ut the structure of atoms. 

[Q. 221] 

4. Define a ‘normal solution’. How do you calculate^thc weight 
of NjijCOa and HiSO* required to prepare one litre of normal 
solution of each ? 

[ Q. 217 (a) Cf’?! I 504 505 

Na.COs-tim I ] 

50 ml. of (N) HjSO* solution are poured into 50 ml. of (N/2) 
NaOH solution.* Is the resulting solution acid or alkaline f Calculate 
the strength in normality. (Na=»23, S = 32, C = 12) 

[520 ] 

5. Describe, giving equation where possible, the reactions of 

metals as well as of their compounds to show the difference between 
metals and non-metals. [ Q. 229—] 

Group B (Answer any three questions.) 

6 . Starting from limestone describe how you would prepare 
quicklime and metallic calcium. 

[ Q. 128 3lt (a) 640 15 Addl. Question ] 

How do they react with water Give equations. 

[Ans. 278 «j4l Q. 53, 104] 

What is cement Why is it considered an important building 
material f [Q. 266] 

7. Describe how copper is prepared from copper pyrites. State 
its properties and uses. How is the metal refined f [Q. 246,247] 

8 . How does destructive distillation differ from ordinary dis¬ 
tillation r Describe how coal-gas is prepared- How is it purified f 

» 

Name the by-products. 

[Q. 17 (c), Q. 269 AV- 704 rfifil 4 Addl. Q.] 
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9. Write what you know about the following :— 

(a) Homologous series, (b) Saturated and unsaturated com- 
pcunds. Illustrate your answer with examples. [ Q. 276 ] 

10. How is formaldehyde prepared ? Give a neat labelled 
sketch of the apparatus. What happens when acetaldehyde is 
(a) oxidised,; (b) reduced ? What arc formalin and bakelite f State 
their uses. 


1963 (Compartmental) 

FIRST PAPER 

Answer six questions, at least two being taken fcom each group. 

Group A 

1. Explain any four of the following terms : — 

(a) Chemical change, (b) Saturated solution, (c) Chemical for¬ 
mula. (d) Oxidation, (e) Hard water. 

[Q. 3.11 (b\ 72 (ii\ 82, 59] 

2 . State the law of multiple proportions. [ Q- -0 (b) ] 

Two chlorides of a metal contain 35 9 and 52‘8% of chlorine 
respectively. Show that the results are in accordance with the 
law of multiple proportions. [ 3, 214 ] 

3. Describe how hydrogen may be prepared and collected by 
decomposition of water : 

(i) by a metal (a) at ordinary temperature, ib) at a red heat , 
(ii) without the application of chemicals. [Addl. Q. 7 •. 132 ] 

4. T3 g. of zinc are allowed to react with dilute sulphuric acid 
containing 3 0 g. of H«S04. Which of these chemicals is used up 
when the reaction ceases, and what is the volume of hydrogen 
evolved it 37“C and 755 mm. (Zn“65 ; S“32) 

[ 339 'jin 14 !r^ j 
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Group B 

5. Describe the laboratory preparation of nitric acid. Sketch 

the apparatus used and give equation. [ Q. 99 ] 

Show how you could obtain from the acid or any suitable salt 
of it— 

(a) oxygen, (b) nitrogen peroxide. Give equations. [Q. 100 (b) ] 

Give one example each of its oxidising action on {a a non metal, 
{h) a compound. 

( C^’t ) i 235-236 ] 

6 . Starting from a phosphatic mineral describe how 3 ou could 
prepare (a) red phosphorus (b) orthopfosphoric acid. 

Whit is k upcrphosphate of lime and what is its use y 

Give the formula of an arsenate and an arsenite and state one 
use of either of these. [Q. 110, 111 (o), 115, 116] 

7. What are the esicntial conditions for the oxidation of SOj 
to SO 3 by the contact process f (Reasons for these conditions arc 
not required) How is this SO.s converted into sulphuric acid f 

[Q. 180] 

How, and under what conditions, does su’phuric acid react with 
(fl) copper ■, (b) oxalic acid f [ 2:0, 400 ] 

Mention two gases for whica sulphuric acid is unsuirable as a 
drying agent and state the reason. 

[ 225 391 ] 

8. Describe the laboratory preparation of chlorine. [Q. 156 (a ] 

State, giving equations, how it reacts with (a) heated phosphorus, 

(h) cold and dilute solutions of caustic soda, (c) potassium bromide 
solution (d) CO gas. 

[ Ans. (a) 363 % (b), (c) «gr 364 ] 

9. Describe an experiment by which it can be shown that 

carbon dioxide contains its own volume of oxygen. [Q, 124] 
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Show how the formula of the gas may be deduced from this 
result, mentioning what other information is required, 

[Q. 147 (a) i I J 

10. Show, with reference to one element, the application of 
Avogadro’s law in the determination of atomic weight. [Q. 148] 

SECOND PAPER 

Group A (Answer any three questions.) 

1. What do you mean by atomic weight of an element f Des¬ 
cribe a method for its determination. When is the atomic weight 
accurate ? [ Q. 186 (b), 200, 201 ] 

0125 g. of the chloride of a metal contains 0 054 g of the 
metal. The specific heat of the metal is 2'281. Calculate its 
atomic weight, (at. wt. of chlorine is 35'5) 

[ 455 WtY i Ads. 27 ] 

2. Explain the terms : acids, bases and neutralisation. Illustrate 

with simple ionic*cquations. [Q. 211, 214] 

What do you mean by a basic salt f Why does a splution of 
sodium carbonate give an alkaline reaction f [Q. 212 (c), 214 (b)j 

3. Write what you know about; 

(a) electrovalency and covalency, and (b) oxidation and reduc¬ 
tion. Give illustrations showing the part played by electrons. 

[ (a) Q 222 i (b) Q. 228 (a) ] 

4. Describe how you would determine the strength of a solution 
of sulphuric acid given to you. [ Q. 218, (ii) (iii) ^’*11 ] 

0 53 g. of Nu^COs is added to 100 ml. of a solution of sulphuric 
acid of strength N/10 (f=1*25). Is the resulting solution acid or 
a kaline f 

Calculate the volume of an acid or an alkali (as the case may be) 
of strength 075 N/IO required to neutralise the resulting solution. 

[ 520 14 IJ 

5. What do you understand by ‘Electrochemical series of 
metals* f Under what conditions does water react with sedium, 
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magnesium and iron ? Give equatiDns. What happens when a knife 
blade is put into a solution of copper sulphate ? Give the reason 
for the reaction which occurs- What is galvanization ? Why are 
iron sheets galvanized ? 

[ Ans- 2U nnni (’j: 577) (iii) 

( 578 ), 577 ^T5 (i) ; Q- 251 ] 

Gi’oup B (Answer any three questions,) 

6 . How is cast iron prepared in a blast furnace ? Discuss the 

functions of coke and limestone, giving equations for the reactions 
which take place. [Q. 258] 

7. Describe how lead is obtained from galena. State its 

properties and "uses. [Q. 255, 256] 

8 . What are fuels ? How are they classified f 

How are producer gas and water gas prepared ? Give equations, 
How do they differ ? 

What are gasoline and kerosene ? How ate they obtained 7 
State their uses. [Q. 268, 271] 

9. How is benzene obtained on a large scale State the 

peculiarities of benzene and its homologues. [Q. 301] 

10. Write briefly what you know about ; 

(a) Fats and oils [Q. 295], (b) Soap [Q 296*, (c) Essences 
{^) 686], (d) Bakelitc and plastics [^1 672], (e) Sucrose and 

glucose [Q. 298], (f) Chloroform and iodoform [Q. 277] 


1964 

FIRST PAPER 

Answers any six questions, at least two from each group. 

Group A 

1. Explain any four of the following ;— 

(a) Supersaturated solution [ Q. 11 (d) ] 
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(b) Valency [ Q. 72 fiii) ] 

(c) Combustion [ Misc. Q. 2, 709 J 

(d) Allotropy. [ Q. 119(a) ] 

(e) Nascent state [ Q. 52 ] 

2. Tabulate the essential differences between a mixture and a 

compound of iron and sulphur. [Q- 6] 

3. State Avogadro’s law and show that the molecular weight 

of a gas is twice its relative density. [Q. 143 (b), 146] 

An element E forms two gaseous hydrides A and B, which 
contain 75 and 80 per cent of E, and have densities 8 and 15 
respectively. Given that A contains only one atom of E in its 
molecule, calculate (a ) the atomic weight of E, and Cb) the formula 
of A and B [ 324 14 si* ] 

4. What volume of sulphuretted hydrogen, measured at 
27 C and 750 mm. would precipitate the copper in a ^olution of 
2 gms. of CusOi in “water I' How much ferrous sulphide would give 
the requisite quantity of sulphuretted hydrogen f Cu='63 5 ^ Fe = 56 

[ 340 15 Sit. 3 


Group B 

5. How would you prepare a dilute, hut otherwise pure 

aqueous solution of hydrogen peroxide y [Q. 77 (a)] 

Give particulars, with equations, of four experiments you would 
perform to distinguish between this dilute soluticn and water, 

[ Q. 79 (e) ] 

6 . Give full experimental details of how you would prepare 
and collect several jarfuls of oxygen in the laboratory. [ Q. 40 j 

How is oxygen prepared on a large scale f . [ Q. 48 ] 

The word ‘oxygen’ means acid producer’. Give two examples 
to show that the name as given to oxygen gas is justified and two 
other examples to show that the name is a misnomer. [ Q. 42 (c) } 

7. State the conditions necessary for conversion of ammonia to 
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nitric acid on a large scale. Describe one other method of manu¬ 
facturing niiric acid. [ Q 102, 101 ] 

Give one examp’c each of the reactions of nitric acid (a) as an 
acid i (h) as an oxidising agent. [ Addl. Q. 3, 248 ] 

8 . Name four allotropic fomps of carbon, and state two uses 

each of (a) chare.al, (b) coal. [Addl. Q. 2, ^1'. 291 ]' 

Describe how it may be shown that carbon monoxide contains 
half its own volume of oxygen. Show’ how the formula of the 
gas can be deduced from this result, it being given that its relative 
density is 14. 

[ Ans. Addl. Q. 11 292 Q 147 (e) ] 

9. Describe* how hydrochloric acid is manufactured from 

sodium chloride. [ Q. 154 J 

What is its action on : (a) ferrous oxide» ’h) manganese di-oxide, 
(c) silver nitrate solution and (d) saturated solution of common 
salt ? [ Q. 164 j 

10. How is dry sulphur dioxide prepared and collected in the 

laboratory ? [ Q. 166 (a) ) 

Describe what happens when it reacts with (a) an aqueous 
solution of potassium permanganate, (b) chlorine water, (c) lime 
water. State the visible changes that occur and give equations. 

[Q.183 ) 

SECOND PAPER 

N.B.—In numerical problems no credit will be given unless 
details of calcula’ion are shown in the answer methodically. 

Group A 

Answer Question 1 and two other questions. 

1 . Give a neat labelled sketch of the apparatus used in 
the chemical laboratory for the preparation of ethylene. Mention 
the proportion of the reacting substances and the temperature of 
reaction. 
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Give equation usin j structu’^l formula of the compounds. 

What happens when (a) ethylene mixed with hydrogen is passed 
over heated platinum and (b) bromine reacts with ethylene ^ Why 
is it considered an unsiturated compound f [ Q. 273, 276 ] 

2 Describe the reaction by which ethyl alcohol is obtained 
from glucose- With the help of structural formula explain the 
relationship between ethyl alcohol, acetaldehyde and acetic acid. 

How does phosphorus pentacbloride react with ethyl alcohol 
What is your conclusion from this reaction regarding the structural 
formula of the alcohol |> What is methylated spirit f State its 
uses. ‘ 

[Q. 280 a), 290 (a), Addl Q. 1 (^; 703), 281 (b)‘il^^ (c) 280 (b)] 

3 A solution of sodium chloride can conduct electric current 
but solution of canesugar cannot. Give reasons for this anomaly. 

[ Q. 208 (c) ] 

State and explain Faraday’s laws of electrolysis. [ Q. 206 ] 

What do y>u understand by ‘elcctro-cheoiical equivalent of an 
element’ and a ‘Faraday’. Illustrate. [Q. 208(a)] 

4. Write short notes on : 

(a) Protons, electrons, neutrons } (b) Radio-activity ; 

(c; Isotopes. L U- 2 L9 220, 225 J 

5. (a) Starting from pure metallic copper how would you 

determine its equivalent weight 'f Give experimental details and 
method of calculations- [ Q. 192 ] 

(b) 0 3975 g of copper oxide was heated in a current of pur» 
and dry hydrogen till completely reduced and the gaseous product 
was passed through a tube containing fused calcium chloride 
previoujly weighed. The gain in weight of the latter was 0 09 g. 
Calculate the equivalent weight of copper. (Cu~63'5) 

[ 436 riiti 6 ] 

(c) The weight of copper deposited from a solution of 



copper sulphate by a uniform current of 0‘25 ampere flowing for 
one hour is 0 295 gm. Find the equivalent weight of copper, 

(1 Faraday = 96500 coulombs. ) [ 482 7 ] 

Group B ( Answer any three questions. ) 

6. What is benzene ? How is it obtained on a large scale ‘f 

Give the structural formula of benzene and two of its higher 
homologues and state how they differ from methane and its 
homologues. [ Q. 301 ] 

7. Starting from bauxite how would you prepare i— 

(a) Pure aluminium oxide [ Q. 252-^^ ] 

(b) Metallic aluminium [ Q. 252-4?f ] 

(c) Aluminium sulphate [ Q. 265-'ilfl (6) ] 

(d) Anhydrous aluminium chloride. [ Q. 265-‘fl? (5) ] 

Give equations. 

8. By what chemical reactions metallic lead is obtained from 
galena ? 

De:cribe methods of preparation of red lead and litharge. 

What happens when red lead (a) is treated with dilute nitric 
acid, and (b) is strongly heated ? 

Name the constituents of (a) soft solder, (b) type metal. 

[ Q. 255, 257, 232 } 

9. How does chlorine react with the metals sodium, copper and 

iron ? Give equations. How would you convert the compounds to 
the respective metals again ? [ Addl- Q. 8 j 639 ] 

10. (a) What is rust ? How is it formed ? How can it be 

prevented ? [ Q- 264 ] 

(b) What is glass ? How is it prepared ? What do you mean 
by annealing ? Why is glass annealed ? [Q. 267], 
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1964 ( Compartmental ) 

FIRST PAPER 

Answer six questions, at least tu/o being taken from each group. 

Group A 

1 . Explain any four of the folio wing ;— (a) solubility, 
{h) sublimition, (c) gram-molecule, (d) water of crystallisation, 
(e) chemical equation- 

(a) Q. 23 (a) ; (b) Q- 14 (c) Q. 7 ih), (d) Q. 19 M ; (e) Q. 74] 

2 . Describe an experiment you could perform in the laboratory 
to show that ait contains a gas which supports combustion and 
another which does not. Give four reasons to show that these 

two gases in air are mixed together and not chemically combined. 

[Q. 34. 37] 

Name three other gases present in air. [ Q- 39 (c) ] 

3. State three laws of chemical combination by weight and 
one law of combinatim by volume. Give examples. 

Carbon forms two gaseous hydrides containing 75 and 80 per 
cent of carbon respectively. Show that these compositions accord 
with the law of Multiple Proportions. 

[Q. 86(a). Q. 90 (a) 'G (b) Q. 142-4? t 

: 215 4 4-v i ] 

4. Calculate the weight of pure calcium carbonate from which 

503 c.c. of carbon dioxide at 27'C and normal pressure may be 
prepared. What weight of pure carbon would yield the same quan¬ 
tity of carbon dioxide f (Ca»40) [ 332 5 *1^ ] 

Group B 

5. How is hydrogen prepared from zinc and acid ? What 
precautions should be taken before collecting the gas. and why f 

How could you show that (a) hydrogen is a reducing agent; 

water is produced when hydrogen reduces an oxide ? 

[ Q. 49, .51 (ui) ] 



6 . Describe how nitrogen is obtained from an ammonium* 

compound in the laboratory* How is it dried and collected 7 

IQ. 92 (a) ] 

Describe its perparation on a technical scale. [Q. 94'j 

What is meant by nitrogen cycle and what is the necessity ol 
using nitrogen fertilizers T [Q. 107j 

7. How is phosphorus manufactured from phosphaticminerals? 
Compare the physical and chemical properties of white and red 

phosphorus. How may each form be converted into the other f 

[Q. 110 W, 111 W, (h), (c) ] 

8 . Describe the preparation of carbon monoxide in the labora¬ 
tory. State four properties, physical or chemical, in respect of 
which carbon monoxide differs from carbon dioxide. 

How can you convert a mixture of these oxides completely into 
iai carbon monoxide i (b) carbon dioxide ? 

[ Q. 130. 132 2fK (i), {iii)y (tv)(v) j 

; Q. 134 (e) ] 

9. How and under what conditions, does chlorine react with 
(a) aluminium ^ (h) sodium hydroxide ^ (c) ammonium hydroxide ^ 
{d) moist slaked lime i (e) potassium iodide ^ (f) carbon moroxide ? 
Give equations. 

[ a, b, e « f : Q. 156 (b) * (d) 161 (a) j (c) Q. 163 (xii) ] 

10. How would you prepare and collect several jars of dry 
hydrogen sulphide? Sketch the apparatus that is used in the 
laboratory for obtaining a ready supply of the gas. 

[ Q. 171 (a) i ftaj 25 ] 
Write a note on its use as a laboratory reagent. [Q, 175] 

SECOND PAPER 
Group A 

Anso^er Question 1 and two other questions. 

What do you understand by the term ‘ester’ ? 



Give a labelled sketch of an apparatus used in the chetrical 
lalM^ratory for the preparation of an ester. 

Mention briefly the essential steps in the process. What happens 
when it is hydrolysed f What is soap ? [ Q. 294 ; • Q. 296 ] 

2. How h methane prepared in the labDratory ? 

How vould you prove that the gas prepared is a compound of 
only carbon and hydrogen V Describe what happens when a mixture 
of chlorine and methane is kept in diffused sunlight. Give equations. 
Name the compounds produced. What is your conclusion as to the 
nature of methane from the above reactions ? [ Q. 272, 276 (a) ] 

3. What do you understand by the term electrolyte’ f Give 

two examples. [ Q 202 (a) ] 

An electric current is passed between platinum electrodes 
through dilute solutions of (a) copper sulphate and (b) siher nitrate, 
the solutions being placed in series Sta^e exactly what charges 
occur at the electrodes and in the solutions. [ Q. 205 J 

If 0‘105 gm of copper is deposited by the current from the first 
solution, calculate the weight of silver depOdited in the fecond 
solution. (Cu^ 635 , Ag®» 108). [ 483 9 ] 

4. Define equivalent weight of an elea’ent, equivalent weight 
of an acid and equivalent weight of a base. Give illustrations. 

[ Q. Ib7 (a), 216 ^a), (b) ] 

Explain with the help of the phenomenon of electrolytic disso¬ 
ciation what happens when a base is neutralized by an acid. 

r Q. 214 (a) ] 

If 25 ml. of N/lO NagCOs solution (f=*10‘5) are neutralised by 
19 5 ml. of a solution of sulphuric acid, calculate the strength of 
the acid in terms of normality and grams per litre- Calculate the 
volume of the acid to be diluted to one litre to make it exactly 
dccinormal. [ 19 ; 524 J 
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5. Write short notes on :—(a) Dulong and Petit’s Law 
(b) Isomorphism •, (c) Electrovalency and covalcncy ; (d) Water 
gas. 

[ Ans. (a) Q. 198 ^ (b) Q. 199 (a) ^ (c) Q. 222 j (d) Q. 268 ] 

Group B ( Answer any three questions ) 

6 . What do you mean by destructive distillation ? Describe 

the changes which you observe when wood is subjected to destruc¬ 
tive distillation. Name the products. [Q. 17 (c) \ 270] 

Describe how acetone is prepared from one of these products 

What happens when acetone is oxidized and also reduced ? Give 
equations with structural formulae of the compounds. [Q. 291 (c)] 

7. Starting from sodium chloride how would you preptre pure 
anhydrous sodium carbonate on a large scale ? 

Give equation for the reactions involved. [Q. 2?8J 

What happens when— 

(a) carbon dioxide is passed into a cold saturated solution of 

sodium carbonate. [Q. 138] 

(b) excess of lime water is added to a solution of sodium 

carbonate, and [ 595 } 

(c) a solution of sodium carbonate is e\ aporated at room 

temperature. Will there be any change if the solution in (c) is 
evaporated over a water bath f [ Addl. Q- 7 j 638 ] 

8. Give a comparative statement of the physical properties 

and composition of cast iron, wrought iron and steel. State their 
uses. [Q. 262] 

Describe how steel is prepared from cast iron. [Q. 259] 

Name the elements, besides iron and carbon, usually present in 
steel. [ Addl* Q. 16 j ^ 640 ] 

9. (a) Under what condition is a metal displaced from a 
solution of its salts by another metal ? Give two examples. [Q. 231] 

49 



770 


BIGUSB SECOHDAET OHEMISTBY COMPANION 


(b) What is Plaster of Paris ? How is it prepared ? State its 

property and uses. [Q. 265] 

(c) Starting from copper pyrites how would you prepare 
crystalline copper sulphate ? 

How is it made free from ferrous sulphate ? 

What happens when crystalline copper sulphate is slowly 
heated to redness ? ' [ ^^5’ 631—’32 ] 

10. How does sodium hydroxide sclution react with 
(a) aluminium powder and (b) granulated zinc ? Give equations. 

State the reactions of nitric acid and hydrochloric acid on 
metallic iron and metallic aluminium Give equations where 
possible. [ (a) 613 <5^1, (b; 609 'jii! Q ]52 (c), Q, 104 ) 


196.5 

FIRST PAPER 

Answer six questions, at least two being taken from each group. 
Give all necessary equations. 


Group A 

1. Explain the term solubility. What is a solubility curve ? 
Describe how you would determine the solubility of lead nitrate 

at room temperature. [Q. 23 (a), 25] 

50 gms. of lead nitrate are dissolved in 75 c.c. boiling water. 
What weight of the solute will crystallise out when the solution 
is cooled to 20°C ? (solubility of lead nitrate at 20'’C is 55*4) 

[ 51 10 ] 

2. Enumerate all the informatiens (qualitative, gravimetric and 
volumetric) that is given by the equation C+0, =* CO 2 and describe 
bow the gravimetric part may be established experimentally, 

[Q. 75 (b); 



HIGHER SBOONDABY EXAMINATION. IbbO 


f ( M. 


3. A salt has the following percentage composition 
Na ~ 27 38. H -119, C -14*29, O - 57‘40. 

Find the simplest formula. Ni=:23 [ 2, 156 ] 

2 1 gra. of this salt is strongly heated. What is the volume of 
carbDn dioxide evolved at 27'’C and 760 mm. and what is the weight 
of the solid residue ? [ 19, ^1 336 ] 

4 One litre of hydrogen at N. T. P. weighs 0 089 gm. What is 
the volume occupied at N. T. P. by ^a) one gram-molecule of 
hydrogen, (f?) one gram-molecule of any other gas ? 

0 1022 gm. of a substance, when vapourized, occupies 55'5 c.c. 
at 27''C and 750 mm. Find the gram-molecular weight of the 
substance. [ 11. 3^2 ] 

5. Give examples of three substances which yield oxygen 
when heated, cither alone or after mixing with another 
substance. 

Describe how oxygen may be prepared and collected in the 
hboratory from one of these substances. 

State how oxygen miy be converted into (< 2 ) an acidic oxide, 
(b) alkaline oxide and (c) insoluble basic oxide. Give the reasons 
for classifying the oxides under respective heads. 

[ Addl. Q. 13, 95 •, Q. 40 (h), Q. 45 (c) J 

Group B 

6. Describe the laboratory preparation of nitric acid. State 

how you could obtain from the acid specimens of (a) nitric oxide, 
ib nitrogen peroxide. How may these oxide; be converted back 
into nitric acid ? [ Q. 99, 106,102 (fife ) ] 

Describi the oxidising action of nitric acid on (a) charcoal j 
(h) ferrous sulphate solution. [ 235—236 ] 

7. State how you could prepare chlorine in the laboratory. 

How would you show that it is an oxidising agent ? 

Tabulate three properties in respect of which it difiFers from 

sulphur dioxide. 
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Describe its use as a bleaching agent. [ Q. 156| 170.166 (c) ] 

8 . How is fluorine prepared in the laboratory ? 

Give a neat sketch of the apparatus. 

State three important properties of the element and compare 
them with those of chlorine. [ Addl, Q. 8, 380 ] 

9. Describe how you would determine the composition of water 

by volume, as well as by weight. [ Q. 67, 69 ] 

10. Give a brief account of any one method for the manufac¬ 
ture of sulphuric acid. ( Details of plants are not required*) 

[ Q. 180 ] 

SECOND PAPER 

N.B.—In numerical problems no credit will be- given unless 
details of calculatiDns are shown in the answer methodically. 

Group A ( Answer tu>o questions only ) 

1. Define ^'equivalent weight” of an element. Magnesium 

dissolves completely in excess of dilute sulphuric acid with evolu- 
$ 

tion of hydrogen. Describe in detail an experiment in which this 
reaction is carried out to determine the equivalent weight of the 
metal. Illustrate your answer with a sketch of the apparatus 
required. [ Addl. Q. 7, 464 ] 

2. Describe briefly the modern idea about the structure of 
atoms, and explain ‘ oxidation”, and ^‘reduction’* in terms of 

electrons, illustrating your answer with four examples. 

[ Q. 221, 228 ] 

3. (a) An oxide of a metal contains 52 91% of the metal. 

Calculate its equivalent weight. [ 2, 434 ] 

(b) 0'362 gm. of a metal displaces 3 225 gm. of silver from a 
solution of silver nitrate. Calculate the equivalent weight of the 
metal. [ At. weight of Ag.«107 88 and itc valency »1J 

f 443 ^hl 17 ] 

(c) 1’6182 gm. of pure metallic silver, when dissolved in 
nitric acid and treated with slight excess of hydrochloric acid. 
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produces 2'1501 gm. of silver chloride. Calculate the equivalent 
weight of silver. Equivalent weight of chlorine is 35*46. 

[ 441 14 I ] 

4. What do you mean by ‘ atomic weight’’ of an element ? 
Describe a method for its determination by utilizing Avogadro’s 
Law Illustrate with an example. How would you determine the 
accurate atomic weight of an element ? 

[ Q. 186 (b), 148, 200 ] 

Group B 

( Answer any four questions ) 

5. How does destructive distillation differ from ordinary 

distillation ? Explain why the former is called destructive. 
Illustate your answer. [ Addl. Q. 9, 68 ] 

Name the by-products in the manufacture of coal gas and state 
their uses. [ Q. 269 ] 

6. How is acetylene prepared in the laboratory ? Give a 

sketch of the apparatus. State the properties pf the compound. 
By what reactions would you prove that it is an unsaturated 
substance ? Give equations. [ Q. 274 ] 

7. How would you prepare the following compounds ? 

* (a) Formaldehyde, (h) Acetone, (c) Formic acid. Give 

equations with structural formulae of the compounds. 

[ (a) Q. 283, (t) Q. 279 T| Addl. Q. 5, 704 (c) Q. 284 ] 

8. How is sodium extracted from sodium chloride ? How do 

you know that it is a metal ? [ Q. 235 (b), 230 (c) ] 

What happens when the metal is kept at ordinary temperature 
in {a) dry air, (6) moist air and (c) chlorine. Give equation for the 
reaction in each case. f Q. 236 ] 

9. Describe how copper is extracted from copper pyrites, 
pive equations for the chemical reactions which take place in the 

process. f Q* 246 J 

What happens when metallic copper is {a) treated with 
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moderately dilute nitric acid and (b) boiled with concentrated 
sulphuric acid ? Give equations, [ ^1 605 ] 

10. Under what conditions does water react witch (a) iron^ 
(b) carbon and (c) calcium ? Give equations. [ Q. 63 ] 

How docs chlorine react with (i) phosphorus and (ii) alumi¬ 
nium ? Give equations. [ 363 1 

1965 (Compartmental) 

FIRST PAPER 

Answer six questions, at least iit>o being taken from each group. 
Give all necessary equations. 

I 

Group A 

1. What arc the essential differences between a chemical and a 
physical change ? State, giving reasons, what kind of change is 
involved in each of the following cases ;—(a) magnetisation of 
iron, (b) heating a piece of magnesium ribbon, (c) heating the 

ft 

filament of an electric bulb by passing electric current, (d) heating 
of camphor. [ Q. 3 and 4 ) 

2. State Gay Lussac's law of gaseous volumes. 

Describe how the law can be experimentally verified in the case 
of combination of hydrogen and chlorine. [ Q. 142 ] 

3. An oxide of a metal M contains 27'6 per cent of oxygen. If 

the formula of the oxide be MsOa, find the atomic weight of M. 
Another oxide of the same metal contains 30 0 per cent of oxygen. 
What is the formula of the oxide ? [ 11, 163 J 

4. Describe how you would proceed to find the atomic weight 

of oxygen. [ Q. 148 ] 

5. Explain the terms oxidation and reduction. [ Q. 84 ] 
Classify any four of the following substances as oxidising or 

reducing agent, giving one chemical equation in each case in 
illustration of their behaviour as such 
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(a) Hydrogen peroxide, (b) Carbon monoxide, (c) Nitric add, 
(d) Sulphuric acid, (e) Chlorine, (f Copper oxide (g) Hydro-iodic 
acid, (h) Sulphur dioxide. [ Misc. Q. 6, 712 ] 


Group B 

6. How may dry ammonia gas be prepared in the laboratvty ? 

Sketch the apparatus. [ Q. 92 (a) ] 

Describe experiments to show that it (a) burns in oxygen and 
(b) is extremely soluble in water. What arc the products obtained 
in (a) and (b) ? [ Q- 94 j 

State two uses of ammonia or ammonium compounds. 

[ Q. 92. (b\ 96 ] 

ft 

7. Detine the term allotropy. 

Name four allotropic forms of carbon and mention two u«cs 
each of two of these allotropic forms 

How is carbon dioxide obtained on a large s^ale ? Sketch the 
kiln. [ Q. 119,128 ] 

8. How is chlorine prepared in the laboratory ? [ Q. 15S ] 

How and und- r what conditions does chlorine react with 

(a) sodium, (b) sodium hydroxide, (c) potassium iodide, (d) slaked 
lime ? ■ [ Q- 163 ] 

9. Ho w is sulphuretted hydrogen obtained for laboratory use ? 

Give a sketch of the Kipp’s apparatus. [ Q. 173 ] 

Under what conditions and with what results does it react 
with (a) oxygen, (b) sulphur dioxide ? State how it is useful in 
qualitative analysis for basic radicals. 

[ 390, ’jii 394 Q. 175 ] 

10. Starting from bone black, ho w would you prepare (a) ortho- 
phosphoric acid, (b) yellow phosphorus, (c) red phosphorus ? 

What is superphosphate of lime and what is its use ? 

t Q. 109 (a), 115,110, 111 (a) 116 ] 
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SECOND PAPER 

Note—In numerical problems no credit will be given unless 
details of calculations are shown in the answers methodically, 

Group A ( Answer any two questions ) 

1. Give experimental details for the determination of equi¬ 

valent weight of copper. Show how you would record experimental 
data and indicate the method of calculation. [ Q. 192 ] 

2. Define 'normal solution’. How would you prepare 250 ml. 

of a decinormal solution of sodium carbonate and standardize a 
solution of sulphuric acid ? How would you calculate the strength 
of the latter ? [ Q. 217 (a). 218 ] 

3. Explain what you understand by the following :— 

(a) Electrolysis, (Q. 204\ (2) Neutralization, [Q. 214 (a)] 
(3) Basic salt [Q. 212 (c). ] (b) Hydrolysis. [214 (h). ] Give 

•examples. 

4. State Faraday’s laws of electrolysis and define elecro- 

diemical equivalent of an element. [Q. 206] 

An electric current is passed simultaneously through two cells 
containing (a) acidulated water, and (b) a solution of silver nitrate. 
Calculate the weight of silver deposited in the second cell duiing 
the time that 121'6 ml. of hydrogen at 27'’C and 750 mm. pressure 
is liberated in the first- [At. wt. of Ag —107*88, valency or Ag — 1 ; 
1 ml, of hydrogen at N. T. P. weighs 0 00009 gm- ] 

[ 485 12 ] 

Group B—(Answer any four questijns ) 

5. How is methyl alcohol prepared on a large scale ? How 
does it react with a mixture of potassium di:hromate and 
concentrated sulphuric acid ? By what reactions would you prove 
that in a molecule of methyl alcohol there is one hydroxyl group ? 
Give equations. 

[ Q. 279.282 (a;-4il (6) 'Tsf (’jit 670 \ Q. 282 (b) ] 
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6. What are fuels ? How would you classify them ? Give 

examples. [Q. 268] 

Name the products of fractional distillation of petroleum and 
state their uses. LQ* 271] 

7. Write short notes on :— 

(a) Homologous scries, (b) Sucrose and glucose, (c) Hydrolysis 
of esters, (d) Structural formula of benzene. 

[Ans. (a) Q. 276 (4), (b) 298 ; (c) Q. 294 (c) (d) 697 ] 

8. Describe the solvay process for the preparation of sodium 

carbonate and state its uses. Give equations. [Q. 238] 

Why does a solution of solium carbonate give alkaline 
reaction ? • [ ^ 500 ] 

9. How is tiluminium extracted from bauxite ? Describe two 

cbeifucal reactions of the element to prove that it is a metal. Give 
equations. [Q. 252, 230 (d)] 

What happens when an aluminium foil is introduced into a 
solution of copper sulphate ? Give equation. ‘ [ 614 ] 

10. What is zinc blende ? Describe briefly the operations by 
which metallic zinc is obtained from it. Give equations. 

What is ‘galvanizing’ ? Under what condition galvanized iron 
sheets are considered better than tin-plated iron sheets ? Give 
reasons. [ Q. 248, 251 ] 

1966 

FIRST PAPER 

Answer six questions, at least two. being taken from each group 

Group A 

1. Explain, giving examples, where necessary, any four of the 
following ;— 



(a) Sublimation (h) Efiloresccnce *, (c) Catalysis ; (d) Saturated 
solution j (e) Colloidal solution- 

f(a)Q.14(c)i (b)Q. 19:c) -, (c) Q. 10 j (d) Q. 11 (b) 

(e) Q. 29 (a) ] 

2. State Avogadro’s Law. [ Q. 143 (a) J. 

Explain with reference to oxygen, the difference between the 

weight of the molecule and the molecular weight. 

What do you understand by (a) gram-molecular weight i 
(b) gram-molecular volume of oxygen ? Give their values- 

[ Q Addl. Q. 8. T* 329 ] 

3. Describe one method each for the preparation of nitrogen 

from (a) an ammonium salt •, (b) air. , 

Nitrogen prepared by method (b) was found to be heavier than 
that obtained by method (a). How has this been accounted for ? 

Give the chief properties of nitrogen, including those that show 
its chemical activity. [Q. 39 (a) and (i))} 

4. Hydrogen- prepared by the action of sulphuric acid on 13 
grams of zinc is passed separately over (a) 10 grams (b) 20 grams 
of dry and heated copper oxide. 

What will be the weight of the residue and its composition in 
each case ? (Cu = 63 ; Zn = 65) [ 16, 180 ] 

5. How ard under what conditions, docs water react with 

(a) carbon ; (b) chlorkic *, (c) iiun i (J) quicklime j (e calcium 
carbide ? Give equations. [Q* 63J 

What is hydroljsis ? Give examples. [ Q. 214 (d) ] 


Group B 

6. How would you prepare a very concentrated solution of 
hydrogen peroxide ? 

Give (a) two examples each of its (i) oxidising property, (ii) re- 
dudng action- 
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(b) one example each of its (i) peroxidising property, (ii) blea¬ 
ching action. [Q. 77, 78] 

7. State the conditions for the large scale preparation of 

ammonia from its elements, and for the oxidation of ammonia to 
nitric oxide and nitric acid [Q. 94, 102] 

Mention the uses of ammonium salts arsenates and arsenites. 

[Q. 96. 116] 

8. Describe the laboratory and commerical methods of 

preparation of carbon dioxide. Give necessary sketches and 
equations. [Q* 122. a) 136] 

Under what conditions and with what results, carbon dioxide 
reacts with (a) charcoal (b) calcium carbonate ? 

[Q. 138(iii) and (vi) ] 

9. Starting from common salt, how could you prepare (a) a 
solution of hydrochloric acid ; (b) fairly dry sample of chlorine ? 

[Q. 152 (a) '6 (b), 156] 

10. How is dry hydrogen sulphide prepared for Uboratory 

use ? [Q. 173 (a)] 

Describe what products are formed and what visual changes arc 
observed when the gas is passed into aqueous solutions of 
(a) chlorine, (b) potassium permanganate j (c) lead nitrate ^ 
(d) zinc sulphate. Give equations- [Q. 182] 

SECOND PAPER 

[N. B.—In numerical problems no credit will he given for answer 
with insufficient details of calculations.] 

Group A (Answer any two questions) 

1. Explain and illustrate with examples : 

(a) Oxidation and reduction. [Q. 228 (a)] 

(b) Electrovalency and covalency. [Q. 222] 

(c) Acid salt and basic salt. [Q. 212] 
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2. What do jou understand by ‘electrolytes’ and ‘electrolysis’ ? 

[Q. 202(a). 204] 

State Faraday’s first law of electrolysis and deduce a mathe¬ 
matical expression for it. What do you mean by electro-chemical 
equivalent of an element ? [Q. 206] 

3. Define ‘equivalent weight’ and ‘atomic weight’ of an ele¬ 
ment. How are they related ? [Q. 187(a), 186(a), 118(a)] 

01 gm. of a metal completely dissolved in dilute sulphuric acid 
and liberated 34’26 ml. of dry hydrogen at N. T. P. Calculate the 
equivalent weight of the metal. 

The solution left gave on evaporation in a desiccator a white 
crystalline compound isomorphous with FeSO*. 7H*0. Molecular 
weight of the compound was approximately 287. Calculate the 
atomic weight of the element. 

[ Jse the data ^ gram molecular volume of a gas is 22 4 litres at 
N. T. P„ and atomic weight of sulphur is 32 ] 

[ ; 458 10 ] 

4 A small quantity of calcium carbonate was completely 
dissolved by 525 ml N/10, HCl. After the reaction there was no 
excess of acid. Calcium chloride was then converted into calcium 
sulphate. Calculate the total quantity of Plaster of Paris that 
may be obtained from it. Give the weight of CaCU also. What 
happens when Plaster of Paris is mixed with a small quantity of 
water and left for a few minutes ? Give equation. 

[ 534 33 sjt 631 ] 

Group B 

5. How IS sodium prepared from sodium hydroxide ? Give 
equations. [Q. 235 (a)] 

How would you explain the reaction which take place near the 
cathode and the anode when electric current is passed through an 
aqueous solution of sodium chloride ? [ 469 ] 
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6. How is iron extracted in the blast furnace ? Explain with 

equations the reactions involved. ' [Q. 258] 

7. State what happens when— 

{a) Copper turnings are treated with moderately dilute nitrifC 
acid. [ <5^1 241 ] 

(b) Dilute nitric acid-is added to red lead. [ 618 ] 

(c) Carbon dioxide is passed through brine saturated with 

ammonia. [ 192 ] 

(d) A mixture of aluminium powder and ferric oxide is 

strongly heated. Give equations. [ 614 } 

8. What are esters and how are they prepared ? 

Wbat’are fats and oils ? 

How are these latter converted into soaps ? 

Explain what is meant by the hydrolysis of an ester. Give an 
example. [Q. 294, 295] 

9. How would you prepare methane in the laboratory ? Give 

a neat sketch of the apparatus. ' [Q, 272(a)] 

Why docs methane burn with a non-luminous flame and ethy- 
lene burns with a luminous flame ? [Q. 274(e)l 

How and with what results does chlorine react with methane ? 

[ 649 ] 

10. How is ethyl alcohol prepared from glucose ? What is 

methylated spirit ? [Q. 280(a), 280(b)] 

Starting from ethyl alcohol how would you obtain ethyl chloride, 
ethylene, and ethyl acetate ? Give equations. 

[Addl. Q. 2. ^5^1 703 ] 
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1966 (Compartmental) 

FIRST PAPER 

Answer six questions, at least two being taken from each 
group. Give all necessary equations. 

Group A 

1. (a) Explain giving examples where necessary, any three of 

the following ; (i) colloidal solution, (ii) distillation, (iii) valency, 
Mv) deliquescence. [Q. 29, 16, 72 (iii), 19(d)] 

(b) What is a solvent ? Name three solvents other than wa er 
that are used in arts and industries. fQ. 11(a), 61(b'] 

2. State the law of multiple proportions. Give two examples 

to illustrate the law. ' [Q. 90(b)l 

Two chlorides of metal contain 35'9 and 52 8% of cblcrine 
respectively. Show that the results are in agreement with the law 

[ 3, 214 ] 

3. The air in a room was tested for carbon dioxide by drawing 

100 litres of it at IS^C and 750 mm. through caustic potash. The 
increase in weight of the potash was I'O gm. Calculate the percen¬ 
tage by weight of carbon dioxide in the air of the room. Density 
of air (H = l).is 14 4. [ 49 ; 'jM 351 ] 

How is the balance between oxygen and carbon dioxide 
maintained in atmospheric air ? Give a sketch of the carbon 
cycle. [Q. 137] 

4. Describe a method for preparing oxygen in the laboratory. 

Suggest two methodvS of obtaining oxygen—directly or indirectly— 
from air, [Q. 40, 48] 

Classify the following oxides according to their chemical pro¬ 
perties : (a) PiOj, (b) CaO, (c) ZnO, (d) BaOi. Give equa¬ 
tions to justify your classification. [Q. 44(b)] 

5. How is hydrogen prepared from zinc and sulphuric acid ? 
What precautions should be taken before collecting the gas ? What 
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impurities are present in the gas thus prepared and how are they 
removed ? What do you know of nascent hydrogen ? Mention 
iour important uses of hydrogen. [ Q. 49, 50, 52 j 

Group B 

6. Describe how nitric acid is prepared on a large scale from 

ammonia. [ Q. 102 ] 

What happens when the following substances are heated ? 
(a) nitric acid, (b) lead nitrate, (c) ammonium nitrate. Give 
equations. [ 235, 92, 247 ] 

7. S:arring from potassium bromide, how could bromine be 

prepared in the»laboratory ? [ Q. 161(c)] 

Compare the physical and chemical properties of bromine with 
those of chlorine and iodine. [ Q. 162 ] 

8. How would you prepare and collect pure carbon monoxide 

in the laboratory ? [ Q. 130 j 

Compare its properties with those of carbon dioxide. [Q. 133] 

How can carbon monoxide be converted into pure carbon di¬ 
oxide and vice-versa ? [ Q. 131 ] 

9. How and under what circumstances does chlorine react with 
(a) water, (b) caustic soda, (c) ammonia, (d) potassium bromide, 
(e) carbon monoxide, (f) slaked lime ? Give equations. [ Q. 163 ] 

10. Describe the preparation of dry sulphur dioxide from 

sulphuric acid. [ Q. 166(a) ] 

State the conditions for its oxidation to sulphur trioxide on a 
large scale. [ Q, 180 j ] 

Contrast the bleaching actions of chlorine and sulphur dioxide- 

[Q. 170 ] 
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SECOND PAPER 

Group A (Answers any two questions) 

1. Write what 50 U know about: (a) protons, electrons and 
neutrons [Q. 219] j (b) radio-activity [Q. 220], (e) electro-chemi¬ 
cal series of metals [Q. 231] 

2. Explain what is ment by atomic weight of an element. 

Describe how Avogadro's hypothesis is utilised fur the determination 
of atomic weights of elements. Illustrate your answer with a 
suitable example. How is accurate atomic weight of an element 
obtained ? [Q 186(b), 148, 200] 

3. Define normal solution. Illustrate with two examples. 

tQ. 217(a)j 

50 ml. of a solution of sodium carbonate contaiding 25 gm. of 
Na2C03 per litre were diluted to 250 ml. 25 ml. of the diluted 
solution required 28 ml. of a solution of sulphuric acid for neu¬ 
tralisation. Calculate the strength of the acid in grams per litre. 
Na*=23, C=12. S=32. [ 37 'bi?, 544 ] 

4 A solution containing 10 gm. of CaCl > required ICO ml. of 
a solution of NaaCOa for complete reaction. Sodium carbonate 
was not in excess after the reaction. Calculate the strength of the 
sodium carbonate solution in normality. 

Calculate the exact volume of carbon dioxide at N.T.P. required 
to dissolve completely in presence of water the precipitate formed 
in the reaction stated above. 

What will happen if the clear solution obtained finally is 
boiled ? Give equation, Ca “ 40, Cl« 35*5, Na = 23, C = 12. 

[ 55 V. .jil 548 5 f^ami 269 < 3^1 ] 
Group B 

Answer any four questions 

5. Starting with a carbonate ore of magnesium how would you 
prepare crystalline {a) magnesium chloride and (h) magnesium 
sulphate ? How is magnesium (metal) obtained ? Under what 
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condition does magnesium react with (i) water and (ii) carbon 
dioxide ? Give equations. 

[ Addl. Q. 14 i 639 Q. 240 j 598—599 ] 

6. How is lead extracted from its most important ore ? Give 
equations for the reactions involved and state the uses of the 
metal. What happens when dilute nitric acid and hot and cone, 
hydrochloric acid act on the metal separately ? Give equations. 

[ Q. 255 i ’jil 616 ] 

7. State the changes observed and chemical reactions which 
take place when :— 

(a) air is blown through red-hot coke. [ 643 ] 

(b) steam is passed through red-hot coke. [ ^ 642 ] 

(c) 'chlorint is passed over a mixture of aluminium oxide and 
carbon heated strongly. [ 'jfel 632 ] 

(d) pure hydrated ferrous sulphate is heated in air. [ ^ 634 ] 
Give equations. 

8. Describe how ethyl acetate is prepared* in the laboratory. 
Give a neat sketch of the apparatus. [ Q, 29 (a) ] 

What do you mean by hydrolysis of ester ? Illustrate with an 
equation. [ Q. 294'c)] What is soap ? [ Q. 296 J , 

9. How arc the following compounds prepared f ^ Give their 

structural formulae. • 

(a) acetylene [ Q. 274(a) ]. (b) acetic acid [ Q. 286 ]. 
(c) acetone [ Q. 279 (ii) or *AddI. Q 5. “'jil 704 ] 

13. Describe how benzene is obtained from coal-tar. Why is 
it called an aromatic hydrocarbon ? How does it differ from an 
aliphatic hydrocarbon ? Give its structural formula. [ Q. 301; 
Addl. Q. 20. ^ 706 ] 


50 
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1967 

FIRST PAPER 

Answer any &ix questions, at least two being taken from each 
group. 

Group A 

1. Write short notes on any four of the following ;— 

(ai Valency. [ Q. 72 (iii) ]; (b) Catalysis. [ Q. 10 ]; (c) Gram- 
atom [ Q. 7, 186 (b) (iii) ] *, (d) Allotropy [ Q. 119 (a) ] 
(c) Colloidal solutions. [ Q. 29 ] 

2. Tabulate the essential differences between a mixture and a 
compound of iron and sulphur. [ Q. 6 ] 

3. State Gay Lussac’s law of Gaseous volumes. • 

vDescribe how the law can be experimentally verffied in the case 
of combination of hydrogen and chlorine. [ Q* l42 ] 

4. Describe briefly Lavoisier's bell-jar experiment on the com¬ 

position of air and show how his experiment proved conclusively 
that air contains one-fifth by volume of oxygen. [ Q. 35 ] 

5. (a) Calculate the volume of carbon dioxide measured at 
12“C and 750 mm. pressure (,C = 12, 0 = 16) which can be obtained 
by the complete combustion of 1 gm. of carbon. 

[ 50 Vs • 'jil 351 ] ■ ' 

(b) Nam^four substances for drying gases. State which are 
suitable and which are unsuitable for drying (i) ammonia, (ii) hydro¬ 
gen chloride ; (iii) carbon dioxide j (iv) hydrogen sulphide, giving 
.reason of each case. ' 

[ Addl. Q. 7 i ’jll 416 ] 

Group B 

6. How is dry chlorine prepared in the laboratory ? [Q. 156] 

How and under what conditions docs chlorine react with— 

(a) sodium, (b) slaked lime, (c) potassium iodide, (d) sodium 
^bydrottde ? [Q 156 (b) ■, Q. 163 ] 



7. Give a sjfctch of Kipp's apparatus. [ ^i| 108 ] 

How is sulphuretted hydrogen obtained for laboratory use ? 
[Q. 173 (a)] Uuder what conditions and with what results does it 
react with (a) oxygen and (b) sulphur dioxide ? 

[ 390 i Q. 182 (in) ] 

Show how it is useful in qualitative analysis for basic radicals. 

[Q. 175] 

8. (a) Describe an experiment by which it can be shown that 
carbon dioxide contains its own volume of oxygen. [ Q. 124 ] 

(b) Explain the principle of a simple fire extinguisher. 

[ Q. 127 (a) ] 

(c) Explain the following reactions with equations ;— 

(i) €arbon<Iioxide is passed into calcium carbonate suspended 
an water [ Q. 138 (vi) (ii) A ribbon of magnesium is burnt in a 
lar of carbon dioxide. [ Q. 138 (i) ] 

9. (a) How much potassium chlorate should be strongly heated 

to yield as much oxygen as would be obtained from 200 gms* of 
mercuric oxide? (K*=39i Hg=*200) [ 7, 173 j 

Ans. 37 8 gms. ] 

(b) Find the weight of calcium nitrate formed by treating 60 
gms. of calcium oxide with 100 gms. of nitric acid.- 

[ 6, 172 ] 

(c) A compound containing C. H and O contains C=»40%, H = 
6'67%. Its molecular weight is 180. Determine the molecular 
formula of the compound. 

[ 16 j 167 ] 

10. Starting from bone ash describe how you would prepare .— 

(a) Ortho phosphoric acid [Q. 115], (b) White phosphorus 

(Q. no (b) J 

What is superphosphate of lime and what are the uses of super 
phosphates ? (One use only). [ Q. 116 (i) ] 
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SECOND PAPER 

% 

Group A (Answer any three questions.) 

1. State and explain Farady’s laws of electrolysis. What is a 

^Faraday” ? Why is it considered as an important unit ? 

[Q. 206. 208 ] 

A current of 075 amp. is passed through a solution of a salt of 
a metal for 45 minutes. Increase in weight of cathode is 0 6662 gm. 
Calculate the equivalent of the metal. f 8, 482 J 

2. Define equivalent weight of an acid and equivalent weight 
of an alkali. Give examples. [ Q. 216 ] 

A solution of sodium carbonate is prepared by .dissolving 
exactly 6 gms. of NoaCOs in 1 litre of water* 25 mk of this 
solution require 26 ml. of dilute sulphuric acid for neutralisation. 
Calculate the strength of the acid in normality. What volume 
of water is to be added to 1 litre of the acid to make it exactly 
decinormal ? - [ 40 , “pjii 545 ] 

What do you mean by basic salt ? Give at least two examples. 

[ Q. 212 (c) ] 

3. Describe briefly two methods of the determination of equi¬ 
valent of an element. (Equivalent = Equivalent weight* [Q. 197(b)J 

(a) 0*2434 gm. of a chloride of a metal M gave with slight excess 
of silver nitrate 0*6450 gm. of silver chluiiJe from its aqueous solu¬ 
tion acidified with nitric acid. Using the standard 35 457 as the 
equivalent of chlorine, calculate the equivalent of M. Silver, which 
is univalent, has the atomic weight 107 88. 

(b) 02234 gm. of M. added to cupric sulphate solution, 
dissolved completely giving precipitate of 0‘2543 gm. of metallic 
copper. Calculate the equivalent of M using 63*57 as the atomic 
weight of copper. 

Account for the discrepancy in the values of equivalent of M 
as determined in (a) and (b). Suggest the atomic weight of M and 
the name of the metal, if possible. [ 41 'atr ^ 448 ] 
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4. Write short notes on :— 

(a) structure of an atom. [Q. 221] 

(b) radio-activity. [Q. 220] 

(c) oxidation and reduction. [Q. 228] 

* 

Group B 

( Answer fpur questions only. ) 

5. (a) Describe one chemical test for distinguishing a metallic 
element from a non-metallic one. 

[ 229 CTI" I ] 

(b) Describe giving conditions, the reaction of water with iron 
and calciu p. [ ] > 

6. {iow is pluminium obtained from bauxite ? [Q. 252] 

N ime and give the constituents of an alloy of the metal. 
1 Q. 232 j. How does aluminium powder react with sodium 
hydroxide ? [ ^ 613 ] 

7. Describe the process of extraction of zinc from its ores. 

Mention oxidation or reduction which takes place at any stage. 
State the uses of the metal. Name two important ‘alloys of the 
metal and mention their constituents. [Q. 248, 250, 232 ] 

8. Give a brief account of the preparation of coal gas by 
destructive distillation of coal. How is it purified ? N'ame the con* 
stituents of coal gas. What products are obtained ? State their uses. 

[Q. 269] 

9. How is ethylene prepared in the laboratory ? How is it 

purifi.ed ? Give a neat labelled sketch of the apparatus. [Q. 273] By 
what chemical reactions will you distinguish between ethylene and 
methane ? , t (^) W) (vii) 

10. How is ethyl acetate prepared in the laboratory ? Give a 

neat labelled sketch of the apparatus. How do you get ethyl alcohol 
irom the ester ? [Q. 294, Addl. Q. 15, ^ 706 ] 

What are fats and oils ? Give examples. [Q. 295 (a}l 
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1967 ( Compartmental) 

FIRST PAPER 
Group A 

1. Explain any four of the fallowing :— 

(a) Saturated solution, (b) Solubility, (c) Sublimation, 
(d) Catalysis, (e) Electro-chemical equivalent, (f) Gram-atom. 

[Q, 11 (b), 23 (a) 14 (c), 10, 208 (a) (iii), 186 (b) (iii;] 

2. State Dalton’s atomic theory. Is the atom indivisible ? Give 

reasons for your answer' Explain what you understand by atomic 
weight of an element. [Q. 9]., 227,186(b)(i)] 

3. State the law of conservation of mass. Describe one experi¬ 

ment each to show that the law holds good for (a) rusting of iron, 
(b) burning of charcoal. [ Q. 86 (a). 88 (a) and (b) ] 

4. Haw will .you distinguish a mechanical mixture irom a 

chemical compound ? Solution has many properties of a compound, 
yet it is a mixture—^Explain. [ Q- 6. 12(a) ] 

5. What happens when :— 

(a) Mercuric, oxide is strongly heated [ 91 ] i (b) Magnesium 

burns in a jdr of carbon dioxide. [Q. 138 (i) •, (c) Water is added 
to anhydrous copper sulphate. [ 632 ] j (d) Ammonium chloride 

is heated with calcium hydroxide [ 223 ]. 

Group B 

6. Describe one method of preparing bromine in the laboratory. 

Give equations. State four of its properties. [Q. 161 (c) ] 

7. What is meant by hardness of water ? Wbat is the hard¬ 

ness due to ? What are the disadvantages of hard water when used 
. (a) in the laundry, and (b) in boiler ? [Q. 59» and (c)] 

8. How is nitric acid prepared in the laboratory ? State its 
properties and uses. Give an example of oxidising property of nitric 
add. [Q. 99] 
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9. Attempt any four. State what happens ( with equations ) 
when : 

(a) Chlorine is passed into caustic soda solution. 

• [Q. 163 (iii) & (iv) 

(b) Carbon di-oxide is passed into lime water. [Q. 138 (ii)] 

(c) Hydrogen peroxide is added to an acidified solution of 

potassium permanganate. [Q. 81 (iii) ] 

(d) Steam is passed over red-hot iron, [ Q 71 (i) ] 

(e) Manganese di oxide is heated with cone. HCl. [ 'JS 362 ] 

(f) Cone. H'SOa is boiled with powdered sulphur. [ 383 ] 

10 . Hqw is white phosphorus converted to red phosphorus and 
vice versa ? [ Q 111 (a) ]. What happens when phosphorus is 
treated with (a) sodium hydroxide, (b) nitric acid, [ Q. 117 (a) 
& (b)]. Mention the uses of phosphorus and superphosphate (only 
one use of csch). 

SECOND PAPER 
G.^oup B 

1. Describe, giving experimental details, ho w equivalent of zinc 

is determined. H )w do you cilculate the equivalent from experi¬ 
mental data f Give a neat sketch of the apparatus. ’ [ Q. 190 ] 

2. What is an electrolyte 7 How does it differ from a non- 
clectrolyte ? Illustrate with examples. [ AJdl. Q- 4 j 572 } 

Calculate the weight of silver deposited on the cathode when a 
current of 2 5 amperes is passed through a solution of AgNOs for 
one hour. 

The same current is passed through two other ceils, contained 
in series, one containing a solution of CuSO* and the other dilute 
sulphuric acid. Calculate the weight of copper deposited and the 
volume of hydrogen liberated at N. T. P. (Equivalents of Ag and 
Cu are 107*88 and 31*75 respectively ). 

[ '486 13 Cf<f I ] 



3. (i) Explain, with ionic equations, neutralitsation o£ sulphu* 
tic acid and hydrochloric add with sodium hydroxide and also with 
calcium hydroxide. 

(ii) Define neutralization from the standpoint of these equa¬ 
tions. 

(iii) Explain why sodium carbonate behaves as an alkali in 
solution. 

(iv) A bottle contains sulphuric acid approximately 2 N in 
strength. Describe giving experimental details how you will deter¬ 
mine the exact strength. 

[ i) (ii) Addl Q. 5 ; 501 j (iii) Q. 214 (b) j fiv) Q. 218 (b)] 

4 Write short notes on :— • 

(a) Isotopes, (b) Oxidation and reduction, (c) Blectro-talency 
and Covalency. 

[ a) Q. 225 i (b) Q 228 (a) j 'c) Q. 222 ] 


Group B 

5. Starting with sodium diloride in each case how will you 

prepare (i) sodium hydroxide, (ii) sodium sulphate and (iii) sodium 
bisulphatc ? . [ i) Q- 237, (ii) Q. 265. (iii Q. 265 ] 

What happens when sodium nitrate is heated alone (92) and 
with cone. H,SO* ? ( 233 ) 

6. How is copper extracted from copper pyrites ? State proper¬ 

ties and uses of the metal [ Q. 246, 247 ]. What happens when 
crystalline copper sulphate is heated in air ? [ 631 ] 

(a) Why are coke and limestone added in the extraction of 

iron by the blast furnace process ? [ 621 ] 

(b) How does cast it on differ from steel ? How is steel pre¬ 
pared ? [Q. 262, 259 ] 

(c) What happens when an iron knife is dipped into a solution 
of copper sulphate ? 
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8. Ho 57 will you prove that:— 

(a) methane is a saturated compound whereas ethylene is un> 
saturated. [ Q. 272 (c) j 274 (c) ] 

(b) ethyl alcohol contains a hydroxyl group. [Q. 281 (b)] 

(c) benzene is a compound of carbon and hydrogen. 

[Addb Q. 19 ; 706] 

(d) ester contains an alcoholic group as well an organic acid- 

[Addl. Q. 14 ; 706] 

9. How is formaldehyde prepared ? [Q. 283 a)]. State the 
relationship between methyl alcohol, formaldehyde and formic acid. 
.[ Q. 290 (b)]. What is bakelite ? How is it prepared ? State its 
uses. [Q. 383(c)]. 

10. (d) Wlfat is distructive distillation ? How does it differ 
from ordinary distillation ’ [ Addl. Q. 9 •, ^ 68 ] 

(b) Explain what you mean by homologous series. Give an 
example. [Q. 276 (4)] 

(c) What are fuels ? Give examples. How* will you prepare 
a gaseous fuel from coke ? [Q. 268 (a), (c)] 

1968 

FIRST PAPER 

Answer six questions, at L ast two being taken from each group. 

Group A 

1. Define an element and a compound. Give one example of 
each. 

Classify the following substances as elements or compounds : 

Common salt, sugar, milk, sulphur, nitre and iron powder, 
[Q. 5 (b), and (c) j Addl. Q. 4 j 22]' 

2. What is water of crystallisation ? Give two examples of 
salts'with water of crystallisation. 
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When 1'5 jrams of hydrated calcium chloride were heated, 
0*76 gram of anhydrous calcium chloride was left behind What 
is the percentage of water of crystallisation in hydrated calcium 
chloride ? [ 3 j 48 ] 

3. What is meant by the empirical formula of a compound ? 
Explain with an example. 

How much aluminium is there in 100 grams of alum ? 

[K2S0*.Al2(S04's. 24H,0] 

(K=39 , Al = 27 } S = 32 j 0 = 16 i H=l) [ 4 149 ] 

4. State the law of multiple proportions. Verify the law using 
compounds of carbon and oxygen. 

r Q. 90 (b) (ii) ] 

A metal gives two oxides. When 1 gram of each oxide is redu¬ 
ced the weights of metal produced are found to be 0*798 and 0 888 
gram respectively. Show that the experimental results support 
the law of multiple proportions. [ 8 ; 217 ] 

5 Prove with the help of Avogadro’s hypothesis that the mole¬ 
cular weight of a gas is twice its vapour density. [ Q. 146 ] 

One litre of a gas at 27'’C, and 780 mm pressure weighs 1'215 
gms.; calculate (he molecular weight of the gas 

[ 321 ] 

Group B 

6. When mercuric oxide is strongly heated in a hard glass 
tube a gas is generated What is the name of the gas ? Describe the 
laboratory method of preparation of the gasfrem potassium chlorate. 

Explain why it is necessary to mix manganese dioxide with 
potassium chlcrate. [ Q 40(a) j 40 ] 

Describe two experiments to demonstrate that the gas supports 
combustion. [ Q. 42(a)] 

7. Describe a method for the preparation of hydrogen in the 
laboratory What are the precautions to be taken ? How is the 
gas preserved after collecting it in a gas jar ? [Q. 49] 
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8. What happens when nitrogen gas is passed over the follow¬ 
ing substances after heating them to red heat ? Explain the reac¬ 
tions by equations. 

(a) Magnesium ribbon ; (h) Metallic aluminium ; and 

(c) Calcium carbide. 

State the action of water on each of the product. 

(Addl Q. 5 i 94) 

9. Describe the method of preparation of sulphuric acid in the 
laboratory. How is the acid purified ? Write what you know 
about the three important uses of sulphuric acid. 

[ Q 181 (a), 404 ; Q. 177(b) } 

10. ‘How >X?ould you analyse to prove the existence of the 
acidic radicals in the following salts ;— 

(a) Sodium sulphate (b) Sodium sulphide ; (c) Sodium 

nitrate ? 

f(a) Q. 185(a) (b) Q. 185(a) j (c) Q. 103(a) ^ 

SECOND PAPER 

Answer live questions, taking not more than two fo;m any group.. 

Group A 

1. Describe how equivalent weight of carbon is determined 

and show how it is calculated from experimental data. Give 
cquitions for the reactions involved therein. [Q. 189] 

2. What is Dulong and Petit’s law ? Describe its applica¬ 

tion in the determination of the atomic weights. Illustrate it 
with an example, assuming 0 2143 as specific heat and 9 as equi¬ 
valent weight of the clement. [Q, 198 j 455 5^\ ] 

3. Explain how electric current is conducted through the 
following substances and name the substances liberated at the 
electrodes 

(t) Aqueous solution of sodium sulphate (cathode and anode^— 
both of platinum). 
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(it) Molten calcium chloride ;iron cathode and carbon anode) 
(tit) Molten cryolite with pure aluminium oxide dissolved in it 
(carbon anode and carbon cathode). 

Use equations to show formation of ions and their ultimate 
changes. [Q 205 (a)] 


Group B 

4. Describe Solvay process for the preparation of sodium 

carbonate and explain with equations the chemical reactions 
involved. [Q. 238 (a ] 

5. Deicribe how metallic lead is obtained from galena and 
explain with equations the chemical reactions involved* [Q. 255] 

What happens when lead nitrate is strongly^heated*? Give 
eq lation. [Q 46] 

6. (z; Describe the chemical changes which take place during 
the rusting of iron. How can rusting be prevented ? [Q 264] 

(ti) How is icon galvanized ? How does galvanized iron differ 
from tin-plated iron ? Give reasons. [Q. 251] 

(iii) What happens when Plaster ot Paris is mixed with a little 
water and allowed to stand for sometime ? Explain with equation. 

I r- 631 ] 


Group C 


7. What is meant by fractional distillation ? Explain its utility 
with an example. Name the products obtained by the fractional 
distillation of petroleum and state their uses. [Q. 17,a) , Q. 271] 

8. Describe briedy the methods of preparation of the 
iollowing .— 

(f) An ester, (ii) Formaldehyde, and (in) Soap. 

[(i) Q 294, (ii) Q. 283 (a), (iii) Q. 296] 

Explain with an example what is meant by hydrolysis of an 
ester. • [Q 294(c)J 

9> What functional groups are present in aldehydes and 
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ketones ? How are aldehydes related to alcohols and acids ? 

[Q. 288, Q. 290] 

Describe how methyl alcohol and acetone are obtained from 
pyroligneous acid. (Q. 279) 


1968 (Compartmental) 

FIRST PAPER 

Answer any six questions, taking at least two from each group. 

Group A 

1. (a) Explain the difference between “atoms’* and 
“molecules”. 

Illustrate the points wi< h suitable examples. 

[Addl. Q. 3 ; 22 ] 

(b) State tbe law of conservation of mass. How would you 
verify it experimentally ? [Q. 86] 

2. What is an acid ? What do you understand by tbe basicity 
of an acid ? State the basicity of nitric acid, sulphuric acid and 
phosphoric acid. Give reasons for’ your statement., [Q. 211] 

Explain tbe following reaction, giving equations ;— 

(a) Sulphuric acid with caustic soda j [ <j: 400 ] 

(b) Hydrochloric acid with sodium carbonate. , [ 595 ] 

3. Name the methods used for the determination of volumetric 
composition of water. 

Describe correctly one of the methods. [ Q. 67 ] 

4. Define empirical formula of a compound. 

A compound has the following composition 

K=56*52%.C=8 70%and 0=3478%. Find the formula 
of the impound. 

K-39,C*12 and 0-16 

[ Q. 76 (a) i 10 ^ i riiliee ] 
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5. State Avogadro’s hypothesis. What are the important 
deductions arrived at from Avogadro’s hypothesis ? Describe in 
details any two of those with the help of Avogadro’s hypothesis. 

[ Addl. Q. 3 ; 328 ] 


Group B 

6. Describe the laboratory method for the preparation of 
Oxygen. Describe foui experiments to illustrate the properties of 
Oxygen. Write what you know about the uses of Oxygen. 

[Q. 40 (a), Q. 42, Q. 41 (b)] 

* 

7. Describe experiments to prove the following statements. 
Give equations (where possible) of chemical reactions. , 

(a) Water is produced when hydrogen is burn* in air t 

I Q. 51 (ii) ] 

(b) Hydrogen is an efficient reducing agent [ Q* 51 (iii) ] 

(c) Hydrogen is insoluble in water j 

(d) Ammonium chloride is heated with calcium hydroxide, 

8. Describe how pure chlorine is prepared from concentrated 
hydrochloric acid- State the important physical and chemical 
properties qf chlorine. Mention three important uses of cblcrine. 

[ Q. 156, 158(a) ] 

9. How is hydrogen peroxide prepared ? State its important 
properties and uses. Wlat happens when a dilute solution of 
hydrogen peroxide is evaporated on a water bath? Describe the 
procedure used for concentrating hydrogen peroxide. 

[ Q. 77 i Q. 79 (a) ] 

10. How would you analyse the following salts to prove the 
exiatenee of acidic radical in each of these ? 

(a) Sodium nitrate, (b) Ammonium chloride, (c) Sodium 
Carbonate. [ (a) Q. i03 (c) j (b) Q. 153 (a) •, (c) Q. 135 (b) ] 
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SECOND PAPER 

Answer five questions from groups A, B and C but not more 
than two from any group. 

Group A 

1. Define equivalent weight of an element. Explain with 
examples. How is it related to atomic weight ? 

[ 187 (a) i Q. 188 (a) J 

Describe in detail a process for the determination of equivalent 
weight of copper. How is it calculated ? Give equations for 
reactions carried out- [Q. 192] 

2. Explain the term isomorphism. Explain with examples the 
criteria of isomorphism. 

Define Mitscherlis’s law of isomorphism. Describe its applica¬ 
tions in the determination of atomic weights of elements. 

[Q. 199] 

3. What are cations and anions ? Illustrate with examples. 
Explain with equations the changes which take place when :— 

(i) electric current is passed through copper sulphate solution 
between copper electrodes and (ii) when a solution of sodium 
hydroxide reacts with dilute sulphuric acid. Deduce a correct 
definition of neutralization from (ii). 

[ Q. 202. (e). 205 (i) Addl. Q. 5 ; 501 ] 

Group B 

4. How will you prove chemically that sodium is a metal and 

not a non-metal ? [ Q. 230 (c) ] 

Describe the preparation of metallic sodium from sodium 
hydroxide. Explain the chemical changes observed during this 
preparation with equations. [ Q. 235 ] 

5. How is copper extracted from a sulphide ere ? Explain 

with equations the changes which occur at different stages. 
Describe in detail how copper is refined. ^ [ Q. 246 ] 
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6. Explain with equations the changes which take place 
when :— 

(i) a piece of zinc is introduced into a solution of silver nitrate. 

[ T- 578 J 

(ii) iron powder is added to a solution of copper sulphate. 

[ 578 J 

(iii) a mixture of iron oxide and aluminium powder is ignited 

with a piece of burning magnesium ribbon. [ ^ 614 ] 

(iv) chlorine is passed over a heated mixture of aluminium , 

oxide and carbon. [ 632 ] 

and (v) chlorine is passed over heated iron powder. [ 627 ] 

Group C 

What is meant by destructive distillation ? Explain with 
examples the difference between ordinary distillation and destruc¬ 
tive distillation* Name the products obtained by destructive 
distillation of wood and coal and state their uses. 

[ Q. 17 (c), Addl. Q. 4 i 704 j Q. 269. Q 270 ] 

8* Describe how ethyl alcohol is obtained from glucose. 
Explain with equation the reactions of ethyl alchol whith metallic 
sodium and also with phosphorus pcnta-cbloride. 

• [ Q 280 (a) i Q. 281 (a) J 

Describe the process of preparation of acetaldehyde from ethyl 
alcohol and explain with structural formulae thediffcrcncc between 
acetaldehyde and acetone. [ Q. 290 (a) (i) ] 

9. (i) How will you distinguish between saturated and 
unsaturated^ydrocarbons with the help of their structural formulae 
and chemical reactions ? Illustrate with examples. 

[ Addl Q. 6 i 704 •, Q. 272 (b'; Q. 273 (b) ] 

(ii) Write down the molecular structure of benzene} describe 
its properties and compare them with those of methane. 

, [ Q. 301 (b) i Addl Q. 18 (a) 



1969 

FIRST PAPER 

Time -Three Hours Full Marks—85 

ifTsffe «fwrtr (1 

( Group ) «(<?{- ^^5 3)F51 m I 

[ Answer question 10 and five others from Group A and Group 
B but not more than three from any group. ] 

Group A 

^ I 'e ’ll ? 

(^) w.% (H) ^sf w 

’Sri! 

Of 8^11 fH I 

[ 1. What arc the differences between physical and chemical 

changes f Explain what kind*of change takes place when (a) coal 

burns, (b) water boils, (c) an electric current passes through the 

filaments of an electric bulb, and (d) water is added to dme. ] 

[ Q. 3 and 4 ] 

n ^ 

^1 (f) ISIM, (^) ^4*1. 

^ • 

(m) #1 r 

[ 2. What do you know of (a) colloidal solution, fb) catalysis, 
(c) saturated solution, and, (d) efflorescence ? 

[ Q. 29 (a) •, Q. 10 j Q. 11 (a) i Q. 19 (c) ] 

»iWw <<1^ I 

(<) ^fm *f%»i ^ I 

’W I 
51 



802 HIQHBB SBOONDAEY OHBMISTBY COMPANION 

[ 3. State the law of consctN^ation of mass and give an 
example. Explain the law with the help of Daltoi’s At )micTtieory. 

(a) When a candle burns it loses weight. 

(b) When a piece of iron rusts it gains in weight. 

Do these examples justify the law of conservation of mass ? 
Discuss with reasons. ] [Q. 86(a) •, 91(a) j 89(ii). (vi)i 

¥5 c^ nfticwsi nft< 

i 

C 4. What is meant by a chemical compound ? Both air 
and water contain oxygen. Prove that in one of them oxygen is 
present as an element, and in the other, in combination with 
another element. ] [ Q. 5(c) j Q. 65 ] 

(t 1 ’tjTc’iir 

«rtc3jt5^1 ^sr 1 c*i nfifsft®! JifeStciRsii 

(?i. ft ’ 5tcl?r ifft 

^ ’tftsrft ^ f 

( 5. What Is absolute temperature ^ Discuss the relationship 
between the vofum? of a gas and absolute temperature. Some 
amount of nitrogen occupies 50 c.c. at 50“C. If the pressure 
remains unchanged, what will be the volume ot the same amount of 
the gas at—50‘’C ? ] [ Q. 140 (a), (b), X' 299- 35 4^11 ^ft^5«i ] 

Group B 

nS*l**Fr'rttT^[>c5rw ^51 

Sim 1 m (5s) ?i 5 , 

(n) X *t^ftfftfjsf $ (if) ot 

ftf ^ f ¥5 t 

[ 6. How is hydrogen peroxide prepared in the laboratory ? 
State apme of its important uses. What happens when hydrogen 
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peroxide is (a) heated, (b) added to acidified potassium iodide 
solution and (c) added to lead sulphide ? Give equations. ] 

[Q. 77] 

I (f) W W 

5 r m fife ? ^3f?n=v i 

[ 7. Discuss the reactions by which nitric acid is prepared from 
ammonid. How does the acid react with (a) carbon, (b) hydrogen 
sulphide, and (c' copper ^ What is aqua-regia ? ] 

[ Q 102^ 235, 392, 241, Q. 108(a) ] 

V 1 ? 

»lfi^ afCsi^ fem fira^, •• 

(^) crtfijT, (^) (’t) c»itfe!(t^ C’^) i 

[ 8. How would'you experimentally prove that water contains 
hydrogen ? Discuss, with equationL, how water reacts with 
(a) chlorine, (b) phosphorus pentoxide, (c) sodium, and (d) lime, ] 

103-104 } ■ »ifi^ cmfeifi Tl fifiRfi 

C?^ Q. 67(a) i Q. 63. ] 

^ fesTc! 

fii^ i »i^f1 ?rt^i 

^?r c^^ r 

[ 9. Starting with bone-ash how are phosphorus and phosphoric 
acid prepared ? Write what you know of allotropy of phosphorus. 
Why is phosphorus always kept under water ? 1 

[ Q 110. Q. 115 (d) i Q. Ill i Q 112 (b) ] . • 

5» I nJt'l'f'lCI stw (f) 5f^ <115 '"OTf'i^ 

firfirs ’tfiiiil l'5« ^*1 »ltTl «■ tsi (»l) ^ I #ltw 

^ «OlWtP(1lrt «fr?tw <11? >I1?1 «'m 
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(n) ^ I (^) (^t) 

I (f) Pf ? c^Pt^ 

'6 f»i^ I 

[ 10. A salt (a) is taken in a test tube and concentrated 
sulphuric acid ij added to it. On heating it gives light white 
fumes (b}. On holding a glass rad moistened with ammonium 
hydroxide at the mouth of the test tube dense white fumes (c) are 
evolved. Name the compounds (b) and (c). State the reac¬ 
tions with equations. What is the acid radical of the compound 
(a) f Name a compound with such an acid radical and write its 
formula. ] [ Addl. Q. 6 ; 380 ] 

1969 

Second Paper 

( Group ) I 

A, B ( Group ) 

PiPns I »c«rj C^T=T ( Group ) 2[.?f 

I* ^ 

( Answer question No. 10 of Group D, and five other questions 
from Group A, B and C, takinf! not more than two 
from any of these groups. ] 

Group A 

^ T 'G'F:=TiI 

pF ? Mm m i 

[ 1. What is equivalent weight f How is it related to atomic 
weight ? Describe one method for its determination. How would 
ym calculate it from experimental data ? ] 

[ Q. 187 (a) 188 (a) •, Q. 189 ^ 190 ^ 192 ] 
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^ I :— 

(i) C^tr^ST, 3 

(ii) I 

[ 2. Write wbat you know about the following :— 

(i) Proton* electron and neutron 3 

(ii) Electrochemical equivalent and chemical equivalent. 

[ (i) Q. 219, (ii) Q. 208 (a) j Q. 187 (a) ] 

v© I ^f7«| « ¥ti^TC¥ ?T’« I 

[ 3 Explain, with different types of examples what you 
understand by oxidarion and reduction. Give electroi ic inter¬ 
pretation of the processes. Illustrate with examples, J 

[ Q. 228 (a) ] 

Group B 

ns3'»t3ir 2?’*! f®? «(1^ I 

(ii) CTTfw^t?, feir® fV ir<.TT? 

^c?[ ? * 1 ^ wt« i • 

(iii) ' fV < 2 J^« 

»rft«'=i ft« I 

[ 4 . (i) Copper is displaced from copper sulphate solution by 
iron and silver from silver nitrate solution by zinc. State reasons 
for these reactions. 

(ii) Under what conditions do sodium, magnesium and iron 
react with water ? Explain with equations. 

(iii) How is * Plaster of Paris” prepared ? How docs it react 
with water ? Give equation for the reaction. ] 

[ (i) rfil 5 577-78 (ii) *1*1 578, (iii) Q. 265 (2) J 
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ff ? 

^m'\t 

‘‘T’ftff Ktvi 3?!*it« f¥ <£|^^ ^9 r »l1^tl9J 

^ I ^*lt9 ^t51C9^ pr9«l*t <2m^ ^ r 

''« :,irT9 ^Jtf^i:«9 »if?J^ 

ftf3P9l »lf|^9«| flt9tC9T ^9ft^9l I 
f 5. What is bauxite ? Describe how aluminium is extracted 
from it and give equations for the chemical reactions involved. 
What is ‘‘Thermit” process ? [ Q. 252, Q. 254 ] 

Or, 

How is copper extracted from ‘copper pyrites’ ? Explain with 
equations. How is pure copper sulphate prepared from this ore ? 
Explain with equations the reactions of copper with cold and 
moderately strong nitric acid and with sulphuric acid. 

[ Q. 246, 631, 604-605 ] 

'jj I 

9<f^1 ^9 1 

[ 6. Describe the preparations of sodium carbonate, red lead, 
and white lead. State their uses, if any. 1 F Q- 238, Q. 257 ] 

Group C 

H I C9t»l«tJt*l ff f 91 99 r ^9t9 '^>19 W f®l<l t 

<9Tv ^t9tc?9 9T99t9 99 I 

[7. How is coal-gas prepared ? Name its constituents. Des¬ 
cribe the by-prrducts and their uses. ] [ Q. 269] 

V I *rff’Ft^t9 IPtifiaf ff^9 991 99 ^91 ^9 9<91 f9 

^9* ffir5Tt9 <<19# ff9 ff99l ^JhJl 99 I ftc99 ^ 9^^® 

^Wt*il9 ffil^ 9ti»l ff ffi W 9^t^ 99 I 



.HIGHEB SBCOKDABT EXAIUNATIOB, .9( 9 807 

[ 8. How is ethylene prepared in the laboratory ? Give a 
detailed description of the apparatus vith the hf Ip of a neat sketch. 
How would you distinguish it from methane and acetylene ? ] 

[ Q. 273, Q 275 ] 

^ I ifTt—■ 

(i) 

(ii) 

a^T^ (iii) I 

[ 9. Explain and illustrate the following :— 

(i) Substitution compound and addition compound. 

(ii) Ester. 

(iii) Aldehyde. ] 

[ (i) Q. 276, (ii) Q. 294, (iii) Q. 288, 283 ] 

Group D (Compulsory) 

j (i) (ii) 

mi I sp 51 «S|^ 

fssM'Sfi -.<5^1 ^5:— 

(i) (ii) CPlT*l I 

m 

[ 10. Describe in detail how y ou have performed (i) flame test 
and (ii) borax bead test for the detection of metallic radicals. 

State the observation when these tests are performed with 
(i) copper sulphate and (ii) ferrous sulphate. ] 

[ Misc. Q. 12 i 719 ] 



1969 

(COMPARTMEN TAL) 

FIRST PAPER 
. Group A 

1. Write notes on : (a) Water of crystallisation, (b) Valency 
(cj Base, (d) Oxidation, 

[(a) Q 19 (a) j (b) Q. 72 (ii) •, (c) Q. 211 (b' ^ (d) Q. 82 ] 

2. What arc the differences between a mixture and a 

compound ? Explain to which class do the following substances 
belong : (a) Air, (b) Water, (c) Lime, (d) Rust, (e) Saline 
water. [ Q. 6 ; Addl, Q,. 6 22 ] 

3. Establish a relationshfp between pressu’.e, volume and 

temperature of gases. [ Q. 141 ] 

When 0 3 gm. of carbon is comp’etely burnt in air, calculate 
(a) the weight of carbon dioxide produced and the volume of the 
same amount of e-irbon dioxide at 27“C and 750 m.m. pressure. 

[ 51 =1' i 352 ] 

4. State Dalton’s atomic theory. Discuss how the laws of 

(a) constant and (b) multiple proportions can be explained wi h 
the help of this theory. [ Q. 91 91 (&) ] 

I 

5. What is meant by solubility of a solute ? What is the 

relation between solubility and temperature ? When can a 
solution be called saturated ? What happens when the temperature 
of a saturated solution falls ? [ Q. 23 j Q. 11 (b) j 33 ] 

Group B 

6. Prove that;— 

(a) hydrogen is a combustible gas and it produces water on 
combustion. [ Q. 51 (ii) ] 

b) hydrogen peroxide is an oxidising agent. [ Q. 78 ] 

(c) ammonia is highly soluble in water and the aqueous solu¬ 
tion is alkaline. [ Q. 93 (iii- ] 
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(d) carbon dioxide contains carbon, [ Q. 225 ] 

7. Describe how ammonia is prepared in the laboratory. How 
is the gas dried f How is it converted to nitric acid ? 

[ Q. 2(a) i Q. 02 ] 

8. Draw a neat sketch of the Kipp’s apparatus. Describe how 
it is used to prepare hydrogen sulphide. Discuss with equations, 
what happens when the gas is pissed through (a) water, (b) con¬ 
centrated nitric acid (c) copper sulphate solution. 

[ Q. 173 i Q. 182 ] 

9. Describe how bleaching powder is prepared. State its uses, 
How does it bleach ? Compare the bleaching properties of chlorine 
and sulphur dioxide. [ Q. 161 (a) (1) •, Q. 170 ] 

Group C .Compulsory) 

10. A salt (a) is taken in a test tube and dilute hydrochloric 
acid is added to it when effervescence of a gas (b) is observed. 
When the gas is passed through clear lime water it at first turns 
milky (c) and finally a clear solutiin (d) is again obtained. 
Explain the reactions with equa ions. Name the acid radical and 
write its formula. 

[ Addl. Q. 10 ; 292 ] 

SECOND PAPER 
Group A 

1. (i) 0*04 gm. of a metal when dissolved in dilute sulphuric 
acid evolved 40 ml. of hydrogen at Ib^C, and 7 0 mm. pressure, 
Calculate the equivalent weight of the metal. (Pressure of water 
vapour at 15‘’C = 12‘3 mm and 1 ml. of hydrogen at 0°C and 760 
mm. pressure weighs 0*00009 gro. 

(ii) Starting with a definite weight of pure carbon how is its 
equivalent weight determined in the laboratory f 

[ (0 Sif W 10 1 .jil 438, (ii) Q 189 (b) ] 
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2. Explain and illustrate the following 
(i) Electro-valency and co-valency, 

(ii) Electrolysis and hydrolysis j and (iii) Acid salt and 
basic salt. 

[ (i) Q. 222, (ii) Q. 204, Q. 214 ,b). (iii) Q. 212 (b) fc) J 

3. Describe ho,w Avogadro’s law is applied in ‘^he determina¬ 
tion of atomic weight of nitrogen. Is the atomic weight thus obtain¬ 
ed accurate ? Give reasons for answer. 

Group B 

4. Under what conditions does chlorine react with the follow¬ 
ing metals ? Explain with equations the compounds formed after 
the reaction :—(i) Sodium, (ii) Copper. 

What is an alloy? Name the constituents of the following 
alloys :— 

Brass. German silver, Bronre, Type metal, Solder, and Stainless 
steel. State their uses. 

[ 589, 605 i- Q. 232 ] 

5. , Describe the Solvay process for preparation of sodium 

carbonate and explain with equations the chemical reactions 
involved, . [ Q 238 ] 

6. Describe how iron is prepared in blast furnace. Explain 

with equations the reactions of the different materials used. 

C Q. 258 ] 

Group C 

‘ 7. Give brief accounts of the following :—(i) Producer gat and 
water gas (ii) Saturated hydrocarbon and unsaturated hydro¬ 
carbon. [ (i) Q. 268 (c) -, Q. 704—Addl. Q. 6 ] 

8. Describe in details bow methyl alcohol is prepared, Explain 
with equation what happens when it is oxidised. Name the pro¬ 
ducts obtained by the reaction of methyl alcohol with phosphorus 
pentachloride and hydrochloric acid. Give equations for the 
reactions. [ Q. 279 (i) ^ Q. 282 1 



HIGHEB BEOOHDARY EXAMINA!CION, lt70 «lt 

9. Describe fractional distillation of coal tar and the products, 
obtained. Give the structural formula of benzei e. Name a 
homoiogue of benzene and write down its structure. [Q. 300, 301] 

Group—T) (Compulsory) 

10. What happens when borax is heated in a non-luminous 
bunsen flame ? Give reasons. 

Hew would you perform cobalt nitrate test f Name the metals 
which respond to this test. W1 at are the observations in tb( it 
cases t 

To the acidified solution of a colourless crystalline salt soluble 
in water, sulphuretted hydrogen is passed but no precipitate is 
formed. Ehit when the original solution is made ammonaical in 
presence of ammonium chloride, a white gelatinous precipitate is 
formed. Name the metallic radical. How would you confirm it 

[ Misc Q. 12 14fi) i T- 719, 724 J 


1970 

. FIRST PAPER 

n ( Group ) “C'" oqa jopp ^ I A B 

5f n ( Group ) C^ ^"4? j 

^ vsf^n (Group) ‘■s^ iff 

1 

■* lV' 

Group A 

i! 13 '«I? ai] f i' 

^c5nc*itf^3Ta(<:a^T^c^5?s^r<:i ft 

ft<if ? 

[ 1. Define and illustrate (a) solubility, (h) solubility curve. 
Describe how the solubility of sodium chloride in water can be 
determined at room temperature, ] [ Q. 23(e?), Q. 25, Q. 24 ] 
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b-* c*il%-:^® ^b- 5tcn 

^r«c^ ^ pFC5!t>srr?r c«it^t5 if^l!r ? 

3Fc+4H,0 = Fe 30 * + 4H. [ Fe = ti V4 ] 

[ 2. State BoyJe’s law and Charles’ law. Establish the relation¬ 
ship between the temperature, pressure and volume of a gas. ] 

[Q. 139 ; Q. 141 ] 

[ How many kilograms of iron will react with steam to produce 
one thousand litres of hydrogen at 80°C and 780 m.m. presture^* ] 
3Fe + 4H,0 = Fe30*+4H.2 [ Fe=55-85 ] 

[ 335 851-n Siri^5*l ] 

[ 3. What is Gay-Lus&ac’s law of gaseous volumes *(» Show how” 
Gay Lussac’s law can be ^xp’ained with tie help of Avogadro’s 
hypothesis. 

What do yqu understand by (a) gram-molecule, (b) gram- 
molecular volume ? ] 

[ Q. 142 («) i Q, 144 (a) ^ Q. 186(b) (iv); 149 ii) ] 

8 I {^) »!.«!'« ('»!) (^) C^T»rvi- 

[ 4, Write short notes on : (a oxidation and reduction 
(h) atoms and molecules, (c) valency. ] 

[ (a) Q. 82, h) Q. 7, (c) Q. 72 ] 

'V>^%, 
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m I 

[ 5. What is meant by (a) empirical formula, (h) ■ molecular 
formula of a compound ? [ Q. 76(a) ] 

A compound has the following composition by weight: hydrogen 
1 59%, oxygen 76 09%, nitrogen 22‘32%, 467 7 ml. of the substance 
as a gas at lOO^C and 740 mm- pressure weigh 0'939g. What is 
the molecular formula of the compound ? ] 

[321 10 ] 


• Group B 

^ I I 

3(C5f.^ wii I «f .^5 

[ 6. Describe a method of the preparation of pure carbon 
monoxide. Prove that carbon monoxide contains carbon. Compare 
its properties with those of carbon dioxide. ] 

[ Q. 130, 134 (f) 133 ] 

Cfti[ W C3Ftf54, M C»ltfw?t^, 

(•ff) r t 

[ 7. How is am^^a prepared, dried and collected in the 
laboratory ? Show how and under what conditions ammonia 
reacts with (a) chlorine, (b) sodium, (c) copper oxide. Give 
equations. ] [Q. 92 •, Q. 98 ] 

tnr? W c3Ftft4, (4) c?ft¥ apt?rt^¥, (^) 

( 4 ) ism 

^1«r® ¥ftl¥ f¥ 1 »P?l¥14 ^ ¥I I 
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[ 8 Describe a method of preparation of sulphur dioxide from 
sulphuric acid State, with equations, what happens when sulphur 
dioxide is passed through aqueous solution of (a) chlorine, (b) ferric 
chloride, (c) hydrogen sulphide, (d) sodium hydroxide. ] 

[ Q 166 j Q 183 (vii), (iv:. (ii) Q. 182 (iii) ] 

awaPf’T mi ca i 

[ 9. How is bromine prepared in the laboratory ? Show that 
bromipe resembles chlorine in most of its chemical properties. ] 

[Q. 161 (c) i Q. 162 ] 

Group C ( Compulsory ) 

1 afraaft 5TU«ia (acid radical) 

TO ca »if»f ; 

[ lO Describe the tests that you would perform in order to 
identify the acid radicals present in the following salts : 

(a) Sodium chloride, (b) sodium sulphate, (c) sodium nitrate,] 

t a) Q. 153 i la) (h) Q 185. (a) (c) Q. 103 (c) ] 

1970 

SECOND PAPER 

(Group) ‘D*-aa «ia i A, B 

C (Group) ca ^“sa i 

ar/r (Group) so i 

Group A 

^ 1 at?l 

(a) 5!a®i I 

(b) 'fra-8ia«i \ 

(c) (Radio-activity ) 
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1. Write notes on the following .— 

(a) Acids, b ses and salts, (b) Acid salt and basic salt, 
(c) Radio activity. 

r Q 211 i Q. 212 i Q. 220 ] 

? (b) 2 gms. ewsz^ 

9B{ I 2-15.44 gms, ^^C«r C^T.'W y 

2. (a) What is meant by equivalent weight ? How is it related 
to its atomic weight ? (b) 2 gms. of lead were completely converted 
into its oxide, which weighed 21544 gms. What is the equivalent 

■ m 

weight of lead ? 

[ (a) Q. 187 (a) (i) j : li 421 ; (b) 3 ; ^ 435 ] 

« , >1^ Pf <3 ^^41 ^ :— 

(a) ’FIt*ir»nil5f W 1? ’FSI W i TO 138 (xi)] 

(b) CTlfwitK 

ftll (pass) ^51 [ Q, 138 (v) ] i (c) 

(carbo-i dioxide) (red-hot carbon)-4i?r 

* 

ftjl (piss) [ Q. 138 (iii) ]; (d) «|5l^ ^t?r 

(Burning magnesium ribbon) (carbon 

dioxide ) (jar) ^ i [ Q. 138 (i) ] 

[ 3. State, giving equations what happens when 

(a) Calcium carbonate is strongly heated ; (b) Carbon 
dioxide is passed through a concentrated solution of sodium carbo¬ 
nate •, (c) C arbon dioxide is passed through a layer of red-hot 
carbon i (d) burning magnesium ribbon is introduced into a jar of 
carbon dioxide ] 
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Group B 

8 I ( blast furnace ) (iron ) 

(extracted) ^ f ^<-11 (explain with 

equations the reactions involved). 

[ 4. How is iron extracted in the blast furnace f Explain with 
equations the reactions involved. ] [ Q. 258 ] 

« I (a) 1> 

(distinguish) I 

(b) «fC3T5 (iron) (calcium)-«i|? 

(reactions with conditions) ^4^1 ^ I 

[5. (a) How will you distinguish by chemical means metallic 
elements from non-metallic elements ? 

(b) Describe giving conditions, the reaction of water with iron 
and calcium. ] [ (a) Q. 229 ; (b) 601, 627 j 

^ I (sodium chloride) i^US (starting 

fron) fV^C^ (prepare) ; 

(a) ( Sodium hydroxide ) j 

t 

(b) ( Sodium sulphate ) ; 

(c) C»rfl%irtsr ( Sodium bi-sulphate ) 

(Give equations). 

[ 6. Starting from sodium chloride how will you prepare 
(a) sodium hydroxide, (b) sodium sulphate, and (c) sodium bi-sul 
phate? Give equations.] [(a) Q. 237 ; (b) Q. 265 (i); (c) 265 (9)] 

Group C 

1 I (Glucose) (ethyl alcohol) 

r Pnftfe (methylated spirit) f 

(ethyl alcohol) ¥fwt (starting from) 
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(a) CSPf^T^^ ( ethyl chloride ) j (b) ( ethylene 

(c) { Ethyl acetate ). 

[7. How is Ethyl alcohol prepared from Glucose? What is 
methylated spirit ? 

Starting from Ethyl alcohol how would you obtain (a) Ethyl 
chloride ; (b) Ethylene and {c) Ethyl acetate. ] 

[ Q. 280 (a) 683—669 j 

\r I ''coal tar) fw (benzene) 

^1^ ^f=rl ^ir I ( aromatic ) C^5( «rc®T ? 

(hydrocarbon) (differ)' 

[ 8 Describe how benzene is obtained from coal-tar. Why is 
it called an aromatic hydre carbon ? How docs it differ from an. 
aliphatic hydrocarbon ? ] 

[ Q. 301 (a) van 706-vfl7 Addl. Q 20 : ] 
a I ( acetylene ) *tf(laboratory 

method of preparation) 1 kA (chief properties) 

(uses) fir^ I 

[ 9. Describe the laboratory method of preparation oi acetylene. 
Mention its chief properties and uses. ] [ Q.,274 (a) (b) } 

Group D (Compulsory; 

I '^a) c?*! (Flame test) <<" (b) .1?^ (charcoal test) 

Pf (in details) ^<3^1 i(^3f 

(tests) CWJ^ 

(observations) :— 

(a) faf? (zinc sulphate), (b) Jf{^ Cf (lead chloride ), 

(c) (copper sulphate) 

[ 10. Describe in details how you carried out (a) Flame test 
and (b) Charcol test for the detection of metallic radicals. 

State the observations you made when thesetests you performed 
with (a) Zinc sulphate; (b) Lead chloride and (c) Copper 
sulphate J [ Misc. Q. 12 13 j ^ 719| 721 3 

52 
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1970 (Compartmental) 

FIRST PAPER 

t 

Answer question No. 10 from Group C and five others from 
Group A and B but not more than threi, ftom any group. 

Group \ 

1. Write notes on :— 4 + 4 + 4 + 3 

(a) Catalysis L Q- 10 ] 

{h) Osidation [ Q. 82 ] 

(c) Gram atom [ Q 7 (c) ] 
id) Aiiotropy [ Q. 119 (a) ] 

2. What are the diflFerences between physical and chemical 
changes ? Explain what kind of change takes place when (a) sugar 
dissolves in water ; (b) a copper wire is heated in a Bunsen jflame ; 

(c) an electric current is passed through acidulated water j and 

(d) an iron bar is magnetised. 7+4x2 

[ Q. 3 4 ] . 

3. What are the differences between a mechanical mixture 

and a chemical compound ? ‘ How will you prove that air is mainly 
a mixture of oxygen and nitrogen ? Name the other gases that 
arc present in ai^. 8+5+2 

r Q. 6. 37 Q. 33 J 

4. (a) State the law of multiple proportions and give one 
example, (h] State Avogadro’s hypothesis and show that the 
molecular weight of a gas is twice the vapnur density. 4 + 2 +4+5 

[ Q. 90 a). 143 (by 146 ] 

5. {a) The volume of 1 gm. of a gas at N. T. P. is 500 c. c. 

What is the molecular weight of the gas ? [ 326 ] 

(h) A compound has the following composition by weight : 

Carbon 40% ; Hydrogen 667% and Oxygen 53*33%. Determine 
the mdecuUr formula of the compound if its molecular weight is 
180 . 

i . [ 16 JP ’3^U67 ] 
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Group B 

6. Describe the preparation of nitric acid in the laboratory. 

How does this acid react with (a) carbon and (b) copper ? What 
i' aqua regia ? 6+3-f 4+2 

L Q. 99 ; ’ji 235, 241; Q. 108 (a) ] 

7. Describe how pure and dry chlorine is prepared from 

hydrochloric acid. Explain with equations what happens when it 
reacts with (a) caustic soda solution, (b' slaked lime and 
(c) hydrogen sulphide. 7+4+2+2 

L Q. 156 i Q. 163 (iii), (iv), (vii), (x) ] 

8. How’ would you convert carbon dioxide into carbon mono¬ 

xide and vice-v6rsa ? What happens when (a) carbon dioxide is 
passed into lime water and (b) a burning magnesium ribbon is 
introduced into a jar cf carbon dioxide ? Explain the principle 
■of a lire-cxtinguisher. 3+3+4+2+3 

r Q 131; Q. 138 (ii). (i) ; Q. 127 (a) ] 

9- Starting from bone ash how would you obtain phosphoric 
acid and phosphorus ? What happens when phosphoric acid is 
heated ? What is the use of superphosphate of lime ? 4+6+5 

[ Q. 110 (b) i Q. 115 (a'- i Q. 117 (g) ^ Q. 116 (i) ] • 

9 

Group C ( Compulsory ) 

10. You are given a salt which may be potassium chloride, 
potassium nitrate, sodium sulphite or sodium sulphate. How 
will you proceed to identify the acid radical of the salt ? 10 

[Q. 153 (a) i Q. 103 (c)i Q. 185(a)] 

1970 ( Compartmcntal) 

SECOND PAPER ' 

Answer question No. 10 of Group D, and five other questions 
from Groups, A, B and C, taking not more than two from any of 
(these groups. 
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Group A ^ 

1. 0*0601 gm. of a metal when dissolved in dil. hydrochloric 
acid gave 61*55 ml. hydrogen at 2TC and 786 74 mm. pressure. 
Calculate the equivalent weight of the metal. (Aqueous tension at 
27“C-26*74 mm). 

If the formula of its chloride be MCh (M = metal), what is the 
atomic weight of the metal ? 10 + 5 

[ 439 11 ] 

2. State and explain with examples the two law^s of Electro¬ 
lysis of Farady. Deduce the relation between the elcctro-chemi- 

cal equivalent and equivalent weight. " 9+6 

[ Q. 206 ] 

3. Write down the structural formulae of'the following com¬ 
pounds, so that the bonds between different atoms may be clear. 

Also explain the nature of bonds (electro-valent or covalent) : 

(a) H..O (b) NaCl (c) HCl 5 + 5+5 

[ Q. 223 ] 

Group B 

4. Name the chief ore of zinc. How is zinc extracted from it ? 

Give the main properties and uses of zinc. 1 + 8+6 

[ Q. 248. 250 ] 

5. Write short notes on (any three) :— 5x% 

(a) Galvanisation, [ Q. 251 ] 

(b) Alloy. [ Q. 232 ] 

(c) Thermit process. [ Q. 254 ] 

(d) Isotopes. [ Q. 225 ] 

(c) Rusting of iron. [ Q. 264 ] 

6. Write giving equations and reasons, what happens when 

(a) lead nitrate is heated. [ 92 ] (b) an iron ring is immersed 

in copper sulpi ate solution. [ 627 ] (c) COa gas is passed 
^nto lime water till in excess. [ 269 ]. (d) a burning magnesium 
wire is introduced into a jar of chlorine [ 598 ] j (e) a piece 

of sodium is dropped into water. [ 589 ] 5X3 
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Group C 

7. What is destructive distillation ? How does it differ from 

ordinary distillation ? From what substance can acetone be 
obtained by destructive distillation and how ? 3+2+14-9 

[ Q. 16 17 (e) i Q. 279 (ii) ] 

8. How is methane prepared in the laboratory ? Write down 

its reactions with chlorine under different conditions. How does 
methane differ from benzene ? 7 + 5+3 

[ Q- 272 (a) ■, 649 ; Addl. Q. 20, 706 ] 

9 N1 me the main constituents of (a) formalin, (b) rectified 

spirit, (c) vinegar. Give also the method of preparation of any one 

» • 

of these main constituents. 

[ Q. 283 (a) i Q. 280 (b) Q. 287 ] 

Group D 

10. State what are the colour changes of methyl orange and 
phenolphthalein in acid and in alkaline solution. • 2 

(b) Why is cone. HCl used in Flame Test ? What is the 

colour observed with copper salts in the Flame Test ? What is the 
type of flame used in this test ? • 4 

(c) What tests will you perform to identify the* basic in a 
^eaci salt ? 

[ (a) 503 i (b) Misc. Q. 7(i). ii\ 713 i (c) Misc. Q. 13, 721 ] 

1971 

FIRST PAPER . 

^ I ''A* “B” ^ n 

j • 

11 % 5f«TC^ 1 

Group A. 

* i I (V) ( ■) tSTv w 
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1. Write notes on: (a) Catalysis, (b) Allotropy and ^ 
(c) Sublimation. 

r W Q. 10 i (^) Q. 119 (a); w Q. 14 (c) ] 

^ I uq I& ?t« I ^ 

<^.*0 

I W 1 af^'« .tr 4 *)^ *i'.< 5 T 


2. State the law of multiple proportions and explain the same 
with an example. Two oxides of a metal, on analysis, were found, 
to contain 7778 and 70 0% of the metal. Show th?t these results . 
support the law of multiple proportions. 

[ Q. 90 (h) i 216 6-t CJT^ 1 ] 

«I ^ ni<’Fj'®riT ^^-rir^tc=? 


3. Elucidate with examples the differences between a 
mechanical' mixture and a chemical compound. Hew will you 
separate the constituents of a mixture of iron filings, sulphur, 
common salt and sand ? [ Q. 6 Q- 32 (c) ] 

«l^-r W f N, + 3H: = 2NH3 I jftsit'^^1^ ^ ? 


4. What do you mean by a chemical equation ? What arc 
the information given by the following equation ? 


Nt + 3H:«=»2NH3. What are its limitations ? 

[ Q. 74 ] 

11 r:?plw^ 

^ficsi «r% cffm 7 ^ 

[K = 39 Cl-35 5, 0-16, Ca = 40, C = 12 j 
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(^) ^^^1'« 5tC*t 

5. (a) What changes in weight will be observed on heating 
sufficiently one gram each of potassium chlorate and calcium 
carbonate separtely ? 

(b) Calculate the molecular weight of a gas one litre of which 
at N-T.P. weights 3'17 gm. 

(v) 175 ^^5 9 Ji’n I 

(t|) 327 7 ! 

• Group B 

'»* I * *rBr ? «iW 

TTan I I ff ? 

• « 

6. Describe how a strong solution of hydrogen peroxide may 
be prepared in the laboratory. How would yc u demonstrate that 
it can act both as an oxidising and a reducing agent. What are 
Its uses ? 

[•Q. 77 (a) 78 ] 

I 

7. How is hydrogen sulphide prepared in the laboratory ? 
Give a sketch of the apparatus used. Add a note on its use as a 
laboratory reagent. 

[ Q. 171 (a) 175 ] 

fw*! csiTft^ f 55 vf\VB\ 

»!f^ cti> ftfapsi ^ f 
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8. How is phosphorus prepared from phosphatic mineral ? 
How is white phosphorus converted into red variety ? What is 

the action of caustic soda solution on white phosphorus ? 

[ Q. 110 (a; Ill (a) j Q. 117 (a) ] 

(^) cf;at^, (^) wjtc5(tfs[5tsf (?t) c»rtf^t? 

(^) ^ (<5 W I 

9. Describe the action of heat on the following :— 

(a) Ammonium chloride, (b) Ammonium nitrate, (c) Sodium 
foi-carbonatc, (d) Sodium nitrate and (e) Lead nitrate. 

[ W (■*) Q. 98 (x), (xi) i W 287 j W 'e («) Q. 46 ] 

Group C ( Compuls ry ) 

I 

!w nfl’spT'a i 

a fifer! ^ i 

10. A dry sample of a salt is heated with copper turnings and 

cone, sulphuric acid in a test tube when a brown gas is evolved. 
What is this gas likely to be ? What may be the reaction leading 
to its evolution ? Describe a wet test which will confirm the 
presence of the acid radical of this salt. Discuss the reactions with 
■eq jations. [ Addl Q. 9, 248 ] 


1971 

SECOND PAPER 

D-vgi A B Wn C 

c¥t!T ^ 

CW1 5!1 I 



HIGHEB SECONDABT BZAUINATION, 1971 


825 


Group A 

1 i ^t?ri fir^ :— 

(a) i (b) '«? (c) 

1. Write briefly what you know of the following :— 

(a) 'Hydrolysis of salts •, (b) Elcctrovalcncy and covalency ; 
{c) Ion and atom. 

[ (a) Q. 214 (b) ^ Q. 222 ^ (c) Q. 202 'c) ] 

• • 

32 ftfsi^ 10 c'Tc^g ^ftesr 
m\ y (1 Faraday = 96500 i Cu = 63-6 ). 

2 State Faraday’s Laws of Electrolysis. What is meant by 
''clectro-chcmical equivalent* ? Establish a relation between 
electro-chemical equivalent and chemical equivalent. 

A current of 2 amperes is passed through an aqueous solution of 
copper sulphate through platinum electrodes for S2 piinutes and 
10 seconds. How much copper will be deposited on the cathode r 
(1 Faraday = 96500 coulombs Cu = 63*6 ) 

[ Q, 206 j : 490 I ] 

>31 (i) ^Ws ^ 

^C3i? fifniTn ^t?r| i (ii) 

ft cgt^Fg ? ft ? ift« i (iii) 

3. (i) What is Dulong and Petit’s Law ? Explain the 
application of the law, giving a suitable example in the deter* 
mination of atomic weight of an element. 
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(ii) What is meant by “isomorphus compounds” ? What arc^ 
their characteristics ? Give two examples. 

(iii) Explain, with two illustrations, the meaning of the term 
“isotopes,” 

[ (i) Q 198 ; (ii) Q. 199 (a); (iii) Q. 225 ] 

Group B 

^ ? till TfT« I 

I vs ? 

csrcvi I 

4, What is the chief ore of lead ? How is lead extracted from 

» 

it ? Give equation for th 2 chemical reactions involved. Mention 
the important uses of lead. How is red lead made from it ? 
Mention one uses of lead. 

[ C9rc®f PhS I Q. 225, 256 257 ] 

(a) ^11*1^511, (b) (c) 

(d) ^*rt?r i 

5. Describe the preparation and uses of the following :— 

(a) Alumina, (b) Plaster of Paris, (c) Anhydrous aluminium 
chloride, (d) Copper sulphate. 

[ (a) 611 I (b), (c) 'G (d)-«fl? Ef® Q. 265 ] 

(a) ^51 I (b) 

?Tgtff I (c) c»itf^t5f 

S*f?r m ’tit*! 5191=11 w vs I (d) 

’tJt*! *rr?f5t9|ill I 
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6. Write giving equations, what happens when : 

(a) A mixture of aluminium powder and ferric oxide is heated, 

(b) A piece of zinc is dipped into an aqueous solution of coppei 

sulphate, (c) Dry ammonia is passed over hot sodium, (d) Carbor 
dioxide is passed through ammoniacal brine. I 

[‘(a) tf: 614 ; (b) 609 j (c) 589 j (d) r- 592 J 

Group C 

• * 

• 7. Hgw is pure ethylene prepared in the laboratory ? Ho< 
would you prove that it is an unsaturated compound ? What te‘t 
would you perform to distinguish it from acetylene, 

[ Q. 273 (a) 'c) i Q 275 (a)-il cTf«f ! ] 

b I (a) (b) 

fsr^i i (c) wifiTS\ 

fV ? I 

8. (a) How is fromaldehyde prepared 7 (b) Write tl 
structural formulae of acetaldehyde, formic atid and acetor, 

(c) What are Formalin and Bakelite ? Write what you kne 
about their uses. 

[ fa) Q. 283 (a) ■ (b) Q. 288 , (c) Q. 283 (ai 
«5t5ft^t3r mar 

^<*11 

9. What is a fuel ? How are the fuels classified ? Name t^ 
gaseous fuels prepared from coke and describe their preparati 
with the help of necessary equations. 

[ Q. 268 (a) i Q. 268 (c) ] 
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i Group D 

? 1 (a) *!srhf W«l ( Borax bead test) 

I *i«t^j 

(i) ’fntfl (ii) C^m I 

(b) 

n’9 jvs] fViRcn <sim r 

u 

" 10. (a) Describe ho ^ you have performed the Borax bead test 
br the detection of metallic radicals. State the observations when 
bis test is perfbrmcd with the following salts :— 

(i) Copper sulphate, (ii) Ferrous sulphate 
(b) How would you detect the presence of aluminium in 
luminium sulphate by wet tests ? 

' [ (a) Misc. Q. 12, 719 i (b) Misc Q. 13. *ih[ 721 j 

I, 

1971 ( Compartmental) 

FIRST PAPER 

1 ' I 

1. Write notes on • (a) Deliquescence, (b) Water of 
ystallisation and' (c) Destructive distillation. 

■ [ (a) Q 19 (d) 5 (b) Q. 19 (a) i (c) Q. 17 (c) ] 

■ 2. (a) State the law of conservation of mass. Magnesium 
.-bbon on combustion, gives a powder which increases in weight, 
j^hereas a piece of candle shows a decrease in weight under 

Vi ^ 

i5inilar conditions. Discuss with reasons that the law^ holds good 

' A ; 

~ these cases. 

(b) State Avogadro’s hypothesis. 

I, [ (a) Q. 85 (a) ; Q. 89 (v) W (ii); (b) Q. 143 (b) ] 

r 3, Elucidate with examples the differences between physical 
|d chemical changes. Classify the following changes assigning 
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reasons to each : (a) Ice melts to water, (b) Clear lime watei 
kept exposed to air in a basin gradually turns turbid, (c) Iron 
rusts, and (d) Iron is magnetised. [ Q- 4 ] 

4. Describe with equations the changes observed when : 

(a) Lead nitrate is heated. [ Q. 46, (v) ] 

(b) ' A burning ribbon of magnesium is thrown into a jar oi 

oxygen. [ 83 [ 

(c) Hydrogen is passed over heated copper oxide. [ 98 [ 

(d) Hydrogen sulphide is passed into copper sulphate solution 

[ T- 391; 

(e) The lid of a gas jar filled with nitric oxide is remeved, 

• [ 83 i ' 

*5. (a)* How much potassium chlorate will he just required tej 
produce 5 grams of oxygen ? [ K = 36, Cl« 35'5, O = 16 ] 

[ 2. 170 ‘ 

(b) Calculate the molecular weight of a gas 0 034 gm oi 
which occupies a volume of 30 c. c. of 27‘*C’ under a pressure ol 
760 mm. of mercury. 

f 327 % 16 mw ' 

6. What arc the constituents of water ? .What is the actior 
of water on sodium F How v^ould you determine the compositior 
of water by v/eight and thus arrive at its m.olecular formula ? 

[ 122 i Q. 69 i rc^!l ^ Volt'S 

*=1 ; 8 i H : 0 = T : A = 1 : 1=2 : 1 

.*. = H«0 I = 9, 

(HaO)x=»18, t1(2 + 16)x = 18^1x = 1 

■ 

7. How is carbon dioxide prepared in the laboratory ? Givi 
a sketch of the apparatus used. Describe its action on clear lim< 
water. How does it react with burning magnesium ? 

[ Q. 122 (al i 269 
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8. Describe haw chlorine is prepared from hydrochloric acid 
; in the laboratory. What happens when chlorine reacts with 
^potassium iodide and hydrogen sulphide respectively ? How is 
bleaching powder prepared ? 

[ Q. 156 (a) i 'jit 364 : Q. 161 (a) J 

9. Describe the Contact process of manufacture of sulphu¬ 
ric acid. What is common alum ? Give its molecular formula 
^nd use. 

() [ Q. 180 i Q. 178 ] 

j 10. (a) You are supplied with two test tubes containing 
jiodium sulphide and sodium sulphite respectively. Describe two 
ixperiments for each of these to establish their identity. 

[ Q. 185 (a) ] 

(b) To an aqueous solution of a sodium salt, silver nitrate 
i'^olution is added when a curdy white precipitate is obtained which 
';s inslouble in nitric acid, but readily dissolves in ammonia. Name 
ithe acid-radical of the salt. [ Addl. Q 5, ^ 380 J 

• SECOND PAPER 

* 1. Write wheat you know about the following : 

■ (a) Thermal dissociation and Electmlytir dis^^ociati^n j 
(b) Salt j (o'! Oxidation and reduction. 

■ [ (a) Q 210 i (b) Q. 212 -a) j (c) Q. 228 (a) ] 

j 2. What do you .understand by the term ‘atomic weight’ ? 
jThc atomic weight of chlorine is 35’5. What is meant by this ? 
Mention an element and then describe fully a method for the 
determination of the atomic weight of the same. 

Is it possible that atoms of an clement may have different 
ycights ? Give reasons in support of your answer. 

I { Q. 186 (b) (i) i Q. 200 j Q. 225- ] 



HIGHER SBOONDARY EXAMINATION, (OOMP.) 1971 831 

3. What is neutralisation ? Give ionic interpretation of the 
process. What do you understand by “Indicator'* ? 

[ Q. 214 (a) iQ, 215(c)] 

An aqueous solution of 0'315 gm of a dibasic acid requires 

f 

41 7 ml. of 1*2 N/10 caustic soda solution for complete neutralisation. 
Determine the molecular weight of the acid. 

[ 30 532 ] 

4. Name the chief ore of copper, How is copper extracted 
from it ? Give equations for thechemical reactions involved. Name 
two alloys of copper mentioning the components. 

[ Q. 246 i Q. 232 ] 

5. (a) •D.iscribe briefly the preparation of sodium carbonate 

by the Solvay pfoccss. [ Q. 238 (a) ] 

(b) Describe the reactions of an aqueous solution of caustic 
soda with the following, giving necessary equations. 

(i^ aluminium powder, (ii) chlorine. 

[ (b) (i) ‘613, (li) 364 ] 

6. (a) What do you understand by rust ? Describe two 

methods of rust prevention. [ Q. 264 ] 

(b) Write, giving equations, what happens when : 

(i) a piece of calcium is dropped in water * . [ ^* 103 ] 

(ii) scaaoi is passed over red-hot iron filings [ ^5 105 ] 

(iii) Calcium carbonate is strongly heated. [ 277 ] 

7. What is fractional distUIation ? Explain the application 
of this process giving an example. Name the products obtained 
from the principal products. 

[ Q 17 (a) i Q. 271 ] 

8. Explain and illustrate the following * 

(a) Homologous series [ Q. 276 (4) ] 

(b) Addition compound and substitution compound. 

[ Q. 276(3)] 

[Q- 294 ] 


(c) Ester 
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f 

9. What is the structural formula of ethyl alcohol ? Write 
the reactions of ethyl alcohol with the iollowing with the help of 
equations : 

(a) Sodium, (b) Phosphorus pentachloride. (c) Sulphuric 
acid. Mention two uses of this alcohol. 

[ Q. 278 ; Q. 282 ] 

10. (a) Describe in detail how you have performed the cobalt 
nitrate test for the detection of metallic radicals. State the observa¬ 
tions when this test is performed with the following salts : 

(i) aluminium sulphate, (ii) zinc sulphate 

[ Misc. Q. 12, -^1 719 1 

(b) What tests would you perferm to identify the basic 
radical of an iron salt ? 

[ Misc. Q. 13, 721 ] 

1972 

FIRST PAPER 

( Group ) I 

«! ’St J I 

c ‘ Group A 

i| («) (*t) 1 ?^^, (5r) 

W («) fr« I 

1. Write short notes on : (a' Nascent, hydrogen, (b) Colloidal 
solution, ‘ c) Gram molecule, (d) Water of crystallisation and 
(e) Solubility, 

[ (a) Q. 52 i (b) Q. 29 (a); (c) Q. 7 (f) (d) Q. 19 (a) ^ ‘ 

(e) Q. 26 (a) ] 

fkf J c? »i^»t Tt3[ C»lHft ^ I ^ 



HIGHBB SB00NDAB7 EXAMINATION, 1972 8SS 

5tc*t ^c^u«fCNi ftfetTf «rf^ • • o isrtN I i«*c ‘ 

tflis ftftr>iT>t?r 5ic*r t 

2> What is the telation between temperature, pressure and 
volume of a given mass of a gas ? State the laws from which this 

relation is obtained. How is the relation deduced from those laws ? 

[ Q. 139, Q. 141 ] 

The density of hydrogen at N. T. P. is 0-09 gm. per litre. What 
is the density at IS^C and 750 m.m. pressure ? 11,^. 302] 

® I CBt'® '« *!ft[5^c=T?r f 

W nvi, (^) cntcf, (^) trfl&iitN w 

?fcn ^51 W w:*Rr ’fBl i 

3. What are the differences between physical and chemical 
changes ? Explain what kind of ckange takes place when (a) iron 
rusts, (b) coal burns, (c) copper and platinum wires are heated 
over Bunsen flame, (d) sugar and lime are separately ad dad to water 

[Q. 3 4] 

81 ^ i ^ 

*nrtc<ff « 88 • 

*frmT ^ I 

’tJTw 8F^«f8r 7 

4. State and explain, with illustration, Avogadro’s hypothesb. 
How would you prove with this hypothesis that if the vapour 
density of a substance be 22'C, itsmolecular weight would be 44*t ? 

What is the volume of a gram of hydrogen at N. T. P. and how 
many molecules of hydrogen are present in one litre of the gas in 
this condition ? [Q. 143 (b) j AddlQ. 9, t- 321 j ^mW15, 325] 

11 (i) *81^ f5i4 Ift<, *tft< »r*f4W Tx ft 

53 
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(ii) C^NJ'SI ^CST f ^ 

i t^Tc*r?r's i 

(iiil C^fetsr Cf ‘:?F5TtC5T (BaCla, xHiiO) 

C^t*l ^5TI I (3a = i«‘^* 8 , 

Cl=»'S4 «) 

5. (i) “Air is a mixture and not a chemical compound.”—What 
arc the facts to justify this statement ? 

(ii) What is valency ? Mention one metal and one non-metal 
having more than one kind of valency. Give also the formulae of 
their oxides and chlorides. 

(iii) Barium chloride crystals (BaCb, xH^O) contain 14’73% 
water of crystallisation. Find out the complete formula of these 
crystals (Ba-137 4. Cl = 35-5) 

[ (i) Q. 37, (ii) Q. 72, (iii) 2 3 I 

3 lOTv 5 i FeO, FeaOa ; FeClg, FeCla j P 2 O 3 , P.Oa ; 

PCI 3 . PCI 5 I 

(iii) 8'rri 161 ] 

Group B 

1 ' 

6. How would you prepare oxygen in the laboratory ? What 

is the role of manganese dioxide here ? Describe the classification 
of oxides with examples. [ Q. 40 j Q. 47 ] 

7. Describe t)be manufacture of ammonia. Narrate how nitric 

add is produced from ammonia. [ Q* 94 ; Q. 102 ] 

\r 1 ft csFtft^ 

bsitf? I cfrftcsnr ’ict ft . 



HIQHBB SEOONDAB7 EXAMINATION, 1972 


835 


8. Describe how pure chlorine is prepared from hydrochloric 
acid in the laboratory.. Explain, with equations, the reaction of 
chlorine v\ich the following :— 

(a) Caustic soda solution, (b) Sulphur dioxide solution, 
(c) Slaked lime. [ Q. 156(a) ; Q. 163 ] 

(«t) c^rtrwEtOT %i ^iTc’Ttf^Ti ’tm Ffsisn ^51 ^»r i 

I (^) »!t5|5pf^C«?r W ’ll]? ftfaRTl 

I (vg)' »ICW 5lT^(Src^OT ’ilfetcsri 1 

1 

9. Describe, with equations, the reactions which take place 
when : (a) hydrogen sulphide is passed into a solution of ferric 
chloride, '.b) ammonia gas is passed over heated sodium, 
(c) hydrogen peroxide is added to -an acidified solution of 
potassium iodide, (d) hydrogen sulphide reacts with concentrated 
nitric acid, (e) calcium carbide is made to react with nitrogen. 

[ (a) ’ll 391 i (b) 'j: 224 ; (c) 194 (d) 392 (e) rf: 78 ] 

Group C 

(«(^«^ !) 

-KHlf« w-rw ^U9T pF 

I 

(^) c»iTR??t ^(^) cilRnim 7 

10. (a) Explain what happens when the gas evolved on treat- 
^ ment of sodium sulphite with dilute sulphuric acid is passed over 

a paper soaked in acidified dichromate solution. Give equations. 
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(b) How would you analyse the following salts to prove the 
existence of the acid radicals in each case ? 

(a) Sodium chloride, (b) Sodium sulphate. 

[ (a) r- 414 i (b) Q. 153(a) j Q. 185(a) ] 

SECOND PAPER 
Full Marks—85 

at 1 (Group) ^ I A, B 

H 

c ^ c^tsr ’Its® <sim I Pfi n 

\.b 

CT'flII 6fi|R SI1 I 

Group A 

1 . (a) 1 % ? 

(b) ftfelY 0‘50 N "siJtftB at^«l 

Kc) 1'05 25 c.c. Naa CO. «r*lS^ 201c c. 

*rf^ ^ «fST f (titration ) 5 ft ft 

ftrf-pf (indicator ) y 

1. (a) What is meant by the term neutralisation ? (b) What 
weight of sulphuric acid solution containing 58% of sulphuric acid 
is required to make 1 litre of 0*50 N solution ? 

(c) 25 c.c. of a 1*05-^ NaiCO. solution require 20*1 c.c. 

of a solution of sulphuric acid for neutralisation. What volume of 
this acid solution is to be diluted so as to prepare 1 litre of exactly 
N 

--0 sulphuric acid solution ? What indicator would you use for 
this titration ? [ (a) Q. 214(a) j (b)« (c) j 36 r- ’f. 543 ] 1 
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*!7% R<ff ¥I I 

(b) '« ¥jt®if»nrtsr ^^csic^t vs 

I (A1=27, S = 32, Ca=40) 

(c) 4*11 <rt^^ CTtc«Rr 65-2% *(r^ wtrw i 

45 C^t»J«1 f f% ? 

2. (a) Define atomic weight and equivalent weight and deduce 
a relationship between them. 

(b) Calculate the equivalent weights of aluminium sulphate 
and calcium carbonate. ( Al = 27, S = 32, Ca = 40 ) 

(c) The oxide of a solid metallic element contains 65'2% of the 
element Its atomic weight is 45. What is the valency of the 
element ?. Whaj: is the formula of its oxide ? 

[ (a) Q. 186 (a) (i) ^ Q. 187 (a) (i); Q. 188 ; (b) 1 i 

433 i (c) 8, <J; 457 ] 

3. (a) ftfl 

(i) (ii) (iii) i 

(b) ? 

(i) (SPfftsT (s 37, s 17) 

(ii) ^1^^ (: 14 *• 6) 

3. (a) Write brief notes on :— 

(i) Electrochemical Equivalent (ii) Radio activity 
(iJi) Faraday. 

(b) What are the structures of atoms of the following isotopes ? 

(i) Chlorine (isotopic weight: 37, atomic number : 17) 

(ii) Carbon (isotopic weight: 14, atomic number S 6) 

(a) (i) Q. 208 (iii) i (a) (li) Q. 220 ? (a) (iii) Q. 208 (ii) ; 

(b) (i) Q. 226(d) ] 

Group B 

4. »itlf« »I5 strt f*W I 

wntt I rrts ^0 «t<iw 
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(a) j w aH (b) 

c»rt^l fV ^ i 

4* Name the important ores of zinc with formula. State giving 
equations how the metal is extracted from its sulphide ore. Mention 
two important uses of zinc. 

State what happens when (a) zinc dust is added to a solution of 
copper sulphate, (b) zinc dust is boiled with a solution of caustic 
soda. [ Q. 248 •, Q. 250 ] 

(a) (b) (c) c*ftf^3t^[ 

(d) C»ti> I 

5. Describe the preparation and uses of the following :— 

(a) Common alum, (b) Bleaching powder, (c) Sodium carbonate, 
(d) Red lead. 

[ (i) Q. 178 i (b) Q. 161 (a) (i) 5 (c) Q. 238 (a) : (d) Q. 257 ] 

(a) flCfl «aTv *fM 

«rc«Ti i (c) ^utcsitfsi^i mm 

^nr c^n 1 (d) c*rfferl^ w 

6 . State giving equations and mentioning the visible changes, 
if any, what happens when : 

(a) a crystal of blue vitriol is heated first slowly and then 
strongly, (b) carbon dioxide gas is slowly led into lime water, 
(c) ammonia solution is added grad aally to a solution of copper 
sulphate, (d) sodium carbonate solution is added to a solutionof 
ferric chloride. 

I (a) T* 631 j (b) «js 269, (c) < 5 ; 232 j (d) 

[2FeClt + 3 NaX 03 + 3 H ,0 = 2 Fe( 0 H) 846 NaCl+ 3 C 0‘2 ] 



HIGHBB BBCONDART BX.SEMINATION, 1979 


839 


Group C 

7. (a) ’tlT*! ? 

(i) HgSO*'iH[ ^Itf»l^. (ii) '€C^ta, 

(iii) 'SGfCKtfa^T I 

(c) ’tTtcn ^t^cai^ \ 

1. (a) How is pure acetylene gas prepared in the laboratory ? 

(b) How does it react with (i) dilute sulphuric acid in the 
presence of HgS 04 , (ii) ozone, (iii) ammoniacal solution of 
cuprous chloride ? 

(c) , How would you prove that the gas contains carbon ? 

[(a) Q.274] 

8. C^tai -JlTtC*!?! m\ <SinU «f*fm 

I 

15^1 (by-product) « 

8. Describe the process for the manufacture of coal gas. Name 

the principal constituents of this gas. What are the other 
important by-products obtained in this manu^actu/e ? State their 
uses. • [ Q. 2 9 ] 

9. (a) pF^tc^ <2f3it«i ^Tm c^y (i) '«rrr»rcVt<fc*T?r 

«rn?, (ii) firw ^ 

(b) ^TtPl^> fi(r5f?5T « I 

9. (a) How wouM you prove that (i) ethyl alcohol contains a 
hydroxyl group ? (ii) methane is a saturated hydrocarbon and 
athylene is an unsaturated one. 

.(b) Write the structural formulae of acetic acid, glycerol and 
benzene. 

[(a) (i) Q. 281(b) i (ii) Q. 272(c); Q 274 ;c); (b) -j: 677, 663, 

n: 697] 
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Group 0 

10. (a) ^1r¥ fV 

(b) «rf^a¥ 5tflCft¥ nll^l ¥fi¥t¥ 

¥Fl¥l ^<3^1 ¥f I »Tmf¥ ^t\ «l| nfl¥l ¥ftc»t ftfNi fV 

^ f (i) C»l¥ (ii) ¥l1?r I 

(c) ^Am irah ;g^*i ¥JtPi^ ¥fiw »(tfl 

^ ^ I ’tsa ¥^11 I 

aPsa ^•lat f¥ *tt» ? Ntc¥ »f5it^ ¥ffl?rf?j 

f¥ ft nfi^i ^Tm r 

10. (a) State what are the colours of methjfl orarige and 
pbenolphthalein in acid and alkaline solutions. 

(b) Describe how you have performed the charcoal test in the 
reducing flame for the detection of metallic radicals. 

State the obsarvations when this test is performed with (i) lead 
nitrate, (ii) copper sulphate. 

(c) The aqueous solution of a salt on treatment with concen* 
trated hydrochloric acid gives a heavy white precipitate which is 
soluble in hot water. What is the basic radical in the salt ? 
What tests would you perform with the precipitate for its further 
confirmation ? 

[ (a) 503 j (b) Misc Q. 12, 719 j (c) Misc. Q. 14 (ii), 

T- 724 J 

1972 (Compartmental) 

FIRST PAPER 

1. Write short notes on : 

(a) oxidation and reduction [ Q. 82 ] 

Ih) elements and compounds [ Q. 5 ] 

(c). density and vapour density [ Q. 141 (a) j 310 ] 
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2. Write down the law of multiple proportions. Explain ifs 

significance with an example. [ Q. 90(a)J 

Two hydrocarbons derived from carbon and hydrogen contain 
75% and 80% carbon respectively. Prove that it accords to the 
law of multiple proportions. [ 4, 215 ] 

3. State the law of conservation of mass. Adduce reason to 
show that it follows directly from Dalton's atomic theory. 

[ Q. 86(a) i Q. 91(a) ] 

Candle burns with loss in weight while magnesium on burning 
gives a residue with increased weight. Show that these observations 
do not contradict the law of conservation of mass. [ Q- 89 ] 

4. What do you mean by the solubility of a substance ? 
What’arc solubility curves and super-saturated solutions ? How 
would you find out whether an aqueous solution of a solid solute 
is unsaturated, saturated or super saturated ? 

[Q. 23 i Q. 25 i Q. 11 i Q. 12(b)] 

5. (a) The volume of 0*1 gm. of a gas at 2TC and 750 mm. 
pressure is 77‘94 c.c. What is its molecular weight ? 

I N. T. V 

760 XV_750x77 94 ^ 750x77 9.4. 

273 273+27 ^ 760 x 300 ' ‘ ’ 

^ 70 c.c. ’DtPra '6fit=o i arPe 

. *. 22400 c.c. w = — = 32 I 

(b) One gram of blue vitriol (CuSO*, nH»0) on beating 
gives 0*64 gm. of the anhydrous salt. Find out the complete for- 
mula of blue vftrol. (Cu-63-5; S = 32) [ 2, ’it 47 ] 

6. What are hard water and soft water ? What is the hard¬ 

ness of water due to ? Describe an effident method of removal 
of permanent hardness. TQ. 59| 60] 
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7. Describe, with a neat sketch of the apparatus the' prepa- 
ratiop of carbon monoxide in t e laboratory. Compare the pro¬ 
perties of carbon monoxide with those of carbon dioxide* 

[Q. 130,133] 

8. Describe briefly the electrothermal process of the manu¬ 

facture of phosphorus. How is red phosphorus prepared from it ? 
Add a note on superphosphate of lime. [ Q. 110 ; Q. 116(i)] 

9. How is dry ammonia prepared in the laboratory ? How and 
under what conditions does ammonia react with (a) chlorine and 
(h) carbon dioxide ? 

How would you prove that ammonia is a compound of nitrogen 
and hydrogen ? [ Q. 92 Q. 93(v)} 

10. (a) You are given a white powder which is'either 'a sul¬ 
phate or a carbonate ? How would you ascertain what it is ? 

(b) How would you analyse the following two salts to prove 
the existence of the acid radicals in each. 

Sodium sulphide and sodium nitrate. 

[ Q. 135 :b). Q. 185(a)^i (b) Q 185(a), Q. 103(c) ] 

SECOND PAPER 

1. State Faraday’s laws of Electrolysis. What do you under¬ 
stand by thd term—Electrochemical equivalent of silver is 
O'OOlllS gm. ? Establish a relation between electrochemical equi¬ 
valent and chemical equivalent. [ Q. 206, Q. 208Cb)] 

A current of 1*50 amperes is passed through a solution of silver 
nitrate for 1 hour. Calculate the weight of silver deposited on the 
cathode. 

[ ^f?V«fn^«il'50 i TO=;ix 60x60) 

= (1'50 X 60 X 60) ^91^ 1 
96500 TO 108 siU 

(150X60X60) ^ ^^ 

>016‘043 fwrt I J 



HIOBER SECORDABT EXAHIKAIION (OOMP.), 1972 


843 


2. Write short notes on the following i 

(a) Isomorphous compounds, [ Q, 199(a) ] 

(b) Equivalent weight. [ Q. 187(a)] 

(c) Acid salt and basic salt. [ Q. 212 ] 

3. (a) State briefly what you know about ‘Elcctrovalcncy’ and 

'CovalencyExplain giving example what is meant by ‘Ion\ 

[ Q. 222 i Q. 202 (c) ] 

(b) Write down the structural formulae of the following com¬ 
pounds, so that bonds between difl'erent atoms may be clear, and 
also state the nature of bonds (covalent or electrovalent) 

(i) CO 2 , (ii) NaCl. (iii) H 2 O. [Q. 223] 

4. Ijow is aluminium extracted from bauxite ? Mention two 
uses of the metal. 

State what happens when (a) aluminium powder is boiled with 
a solution of caustic soda, (b) aluminium powder is added to a 
solution of copper sulphate. [Q 252, 253] 

5. State giving equations, what happens when ; (a) cone, 

sodium carbonate solution is heated with excess of lime 
< 595 ); (b) lead nitrate is heated to a high temperature 

(■^: 92 ); (c' a crystal of ferrous sulphate is strongly heated 
(634); (d) magnesium metal is heated in a current of nitrogen. 
( T* 78 ) 

6. Describe the preparation and uses of the following ; 

(a) Copper sulphate (b) Plaster of Paris, (c) Lime, (i) Glass. 

[Q 265 :267(b)] 

7. (a) Describe the preparation of pure ethyl alcohol from 

glucose, (b) How Adcs this alcohol react with (i) sodium metal, 
(ii) cone, sulphuric acid, (c) How would you convert it to 
ethylene ? [ Q. 281 ^ 669 ] 

8. Write short notes on : 

(a) Homologous series [ Q. 276 (4) ] 

(b) Water gas [ Q. 286 (c) ] 

(c) Fractional distillation of coal tar. [ Q. 300 ] 
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9. State) giving equations, what happens when : 

(a) fused sodium acetate is heated with solid caustic soda and 

the resulting gas is heated with chlorine. [ 648, 649 ] 

(b) a piece of calcium carbide is dropped into water and the 
resulting gas is led into a solution of ammoniacal cuprous chloride. 

[ 654, 656 ] 

(c) A mixture of ethyl acetate and caustic soda solution is 

gently heated. • [ Q. 685 ] 

10. (a) Describe how you have performed the flame test for 
the identifleation of metallic radicals. State the observations when 
this test is performed with the following salts :— 

(i) Calcium chloride (ii) Copper sulphate. 

(b) A black precipitate is obtained by passing hydrogen s^ul- 
phide gas through an aqueous solution of a salt acidified with this 
dilute h}drochloric acid. What tests would you perform with this 
precipitate for the identification of the basic radical of the salt ? 

[ (a) Misc. Q. 12, 719 •, (b) Misc. Q. 13. 721 ] 
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First Paper 

( Group) *C* (ilif if I “A* 

“B* isr^ a 2ft?f?r fsfPtc^ i ten 

’atfj «r«ii 5ft:^ sii i 

Group A 

i I ^m ]'« it^s(, (^) c^irt»ii| 

(^) it«5T I »<i^(i» ^fifil ■sfnit’f I 

1. Define and describe the following processes :— 

(a) Sublimation, (b) Cristallisation, (c) Fractional distillation. 
Mention one application of each of them with a suitable example. 

Ans.. [ (a) Q. 14 (c) j (b) Q. 10 ; (c) Q. 17 (a) ] 

n?n<ff *fT<fT srn 

fjpffifii (NH 4 CIftar«l 

c^ftf *t?t< ill f 

2. Distinguish between a mechanical mixture and a 
chemical compound. How will you separate the consti¬ 
tuents of a mixture of common salt, sal-ammoniac (NH*C1). 
sand and iron filings ? Why is not a solution regarded as a 
chemical compound ? 

Ans. [ Q. 6 } Q. 32 66 ’jif?r CfM j-Q. 12 (a) ] 

ft'« I 

fil^T'911^ 

•It'eirl 012585*<sirf 'e 

02264 ^ I cf^tt® c^. i 

3 . S'ate the law of multiple proportions. Explain it with 
an example. 

Two oxides of a metal M, when heated to constant weight 
in a current of hydrogen gave 0T2585 g. and 0 2264 g. of water 
respectively per gram of the oxides used. Show that the data 
are in agreement with the law of multiple proportions. 

Ans. [ Q'. 90 (b) I 218 <j4f^ 10 c?^ I ^ ^ Cifii i 

01119 W M 08881 
0-2013 m M «(t^=0*7987 
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0 1119 0 8881 Sffsr M «ft^3r 

■’• ^ ” » ” ^Iffl 7-93 ^ttx M «rt^ir if?®, 

0 2013 nu 07987 ^^t^ »fft'3F, 

• 1 07987 

^ ” 0-2613 ” 

.'. ^^C^^i (1 ^>») ^ 

= 7-93; 3-96=2; 1] 

8 1 ^ 1 *! *rvc^® r 

fV r 

1 (^) f¥ ? (^) ^TTC>T‘lfi«t3 'vfscST 

5tcn '«f5i^ ’i?C*t’s?1 2 813 

'^S®! C^% I aV f% ? ( C = 12, H = 1, O = 16 ) 

4- What do you mean by molecular formula and empirical 
formula ? What is the relation between them ? 

A compound contains 40% carbon, 6’66% hydrogen and the 
rest oxygen, (a) What' is the empirical formula of the 
compound ? (b) When converted to a gas it has a density 
of 2 813 tim?s that of oxygen at the same temperature and 
pressure. What is, the molecular formula of the compound ? 

(C = 12, H = l, 0-16) 

Ans. [ Q. 76 i 167 16iTi CH ! I«1 >:«¥^=CHaO 

(0= 1; X (H= 1) 

= 2*813x16= 45 i .’. '©^^=2x45 = 90 

. WJ{ 191 (CH20)n C^^Tcsi n ^ I , 

.*. (12+2+16) n = 90 ^1 30n = 90 .'. n = 3 

.*. Tsrf^= (CH: 20)3 = CsHaOa 

41 7si^^ ^ »r'®i I 

91 *1 ^6 cmf^TiTJr 9lt»f:^c^ff 'a 

c^*iff*rf f 

40“C 75 c.c. 3iTv«i 15 .?rtn *iwt< nlvu. I 

w 1*21 ^ W9 f 
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5. Define solution and solubility. How do the solubilities 
of nitre, common salt and sodium sulphate change ‘with increaie 
of temperature ? Which of the constituents from a mixed hot 
solution ot nitre and common salt would crystallise first when the 
solution is cooled ? 

At 40‘’C, 75 c c. of a saturated solution emtains 15 gms. of a 
substance. The specific gravity of the solution is 12. What is 
the solubifity of the substance at that temperature ? 

Ans. [Q. 11(a) i Q. 23 (a) ; ^^$1 

j ^tC? I 

*itsic5pc^?r 
Tin I 

fTSSf 1^4*1 CT«TtfT'« I 

75 c,c. '«»T = 75 X1-2 = 90 I 

-90-i5 = 75«srtTl 

40^0 ^ 75 nn 15 5ltT Ttnh 

40'’C-^ 100 Sftn JYtTT '^1 20 ntii I 

^ 7d 

.*. = 20 i ] 

Group B 

^1 (^) '«nt^tf=nitT »!n«i («i) 

<4^0 Tn I «t£n TttfJnarwn Tcni 

"siwtf^Tfl 'flu's ^ 

TjtT nt^nl ntr 

Tt^tenj njt^Ti m i 

6. Describe one method each for the preparation of nitrogen 
from (a) ammonium salt, (b) air. Which of these differently 
prepared nitrogen is heavier and why ? How doc s nitrogen react 
with hot magnesium and what gas is obtained by boiling the 
product with water ? Explain with equations. 

Ans. [ Q. 38 (a), 39 (a) (b) i f 77—78 ] 

ftai m I 

C^) •.^f»ratT («) ’fntr 
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7. How 4 s hydrogen sulphide prepared in the laboratory ? 

Gi^e a sketch of the apparatus used. How does it react with 
(a) acidified potassium permanganate solution, (b) copper 
sulphate solution, (c) bromine-water ? Ans. [ Q. 171 182 ] 

b-i cf<rr« c\ 

8 . Describe an experiment by which it can be shown that 
carbon dioxide contains its own volume of oxygen Taking 22 as 
vapour density of carbon dioxide, determine its molecular formula- 

Ans. [ Q. 124 , Q. 147 (b). ] 

» \ fV 

(^) ^ I ’lit*! 

W 9nt»i 

TO (^) ^Stf^ n^tf»nrr>i 3fTC*i * 1 % 

cw TO ^*11 W ntTO^ 

?[^«r I («) ’ll? ci^ 

TO 

9- State, with equations, what happens when :— 

(a) carbon dioxide gas is passed into lime-water for a long 
time. [ Q. 138 (li) ] (b) ammonia gas is passed over hot copper 
oxide. [ 224 ] (c) hydrogen peroxide is added to an acidified 

solution of potassium iodide [ Q. 81 ] (ii) (d) sulphur dioxide 
gas is passed into iodine solution. [ Q. 183 (vii) ] (e) white 
phosphorus is heated with cone, caustic soda solution. [ Q. 117(a) } 

Group C 

scss igyfr ’tjt*? Ms 

i ’tIfJljfr Pf *<Tw f ^ T 

BRf ^ ^^9 ftv nfNt ^<^^1 bb i 

10 A dry sample of a salt is heated with copper turnings 
and cone. H 2 SO 4 in a test tube when a brown gas is evolved. 
What may be the gas ? What may be the reaction leading 
to its evolution 7 Describe a wet test which will confirm the 
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p£tesence of the acid radical of the salt. Discuss the reactions with 
equations. Aos. [ Q. 103 (c); Addl Q. 9, 248 j 

1973 

SECOND PAPER 

( Group ) I A, B 

C «fc?m ^iT, 

(?# ^\ I 

Group A 

1. (a) 'siTtc^'ntc^ 'sm r c^W ^ ^>5fcani 

«jnrW ^ I 

(b) , 0*04 jtm. 'Q^csni cWi »rs'4ii ^ ? 

(c) 0*25 dTTtai-'snl^ ( gram-atom ) (3Ptf^ N. T. P.-i« 

1. (a) What is Avogadro’s Hypothesis ? Explain the applica¬ 
tion of this law, giving a suitable example, in,the determination 
of the atomic weight of an element. 

' (b) Calculate the number of molecules in a drop of water 
weighing 0’04 gm. 

(c) What is the volume at N. T. P. of Q'25 gram-atom of 
chlorine gas ? Ans. [ (a) Q. 143 (b); Q. 148 ] 

(b) 319 4 (i) 

0’04 iStt^ ^ == - = 1*338 X10* ^ 

(c) N. T. P.-c® 1 (3rtf^=i =22‘4 

.*. NT. p.-c$ 1 <21151-^11^ C?Fti?l=T =11*2 Wt?11 

N. T. P. 025 <sns(-^Tr^ CSFtf^Jl ^111^=11*2x0*25 

~ 2*8 

2. (a) ^FThrtTO ^ 1 

fT *111^ 

l?t«t 

54 



850 HIGHBB SEGONDABT CHEMIbTBT OOUFANlON 


(b) 1*50 4 12 csrt^ ( molat) 

^ ? ^<^ng ^,y|^ 5(ja:'j (normality) f 

[ 1 F«9b,5CC ^ ; Cu=63-6 ] 

p 

2. (a) State Faraday's laws of rlectrolysis. Explain with 
exan^le how the equivalent weight of an element can be deter¬ 
mined by the application of the law. 

(b) A current of 1‘50 amperes is passed through 4*0 litres of 
1*2 molar copper sulphate solution for two hours. Calculate the 
weight of products discharged at electrodes and the strength of 
the acid produced in terms of normality. (IF = 96,500 Coulombs j 
Cu=636) 


Ans. [ Q. 206 , 209 ) = i TO“= 

2 X 60 X 60 (?K^ I 

/. — 1*5 X 2 X 60 X 60=10800 i 

i5cnt*5Js^t^=63*6-r2 = 3r8, Cu-inir (?Jt^F5i2i 

96500 ^ 31*8 isrt^ 

/. 10800^1^^ 5til 3*558 fittsr I 


96500 8 i£ft>< ^f%it®R 

.*. 10800 ^ ^c?r 0*895 <sft^ \ 


96500 5?^ 1 '5^f^ i 

/. 10800 5?.^ ^P\^\ 

iSifsi H+ 'srtTR t 

1 g^t«i 1 H+ 1N 

/'.■ 4 0*112 (Sj1v^5i3l‘s^ H*^ 

' =.. L^ I P n=0028 N. ] 

4 

3. ;~ 

(a) (A% (b) 'G 5R«|, (c) 'B I 
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3. Write short notes on tlie following :— 

(a) Isomorphous compounds, (b) Acid and salt, 

(c^ Electro valency and Covalency, 

Ans. [ (a) Q. 199 ^ (b) a 211 (a), Q. 212 (c) Q. 222 ] 

Groop B 

4. 1%^ cntfwN ^ 

^ I ^ a 

■2l>rf«i ^ ’iTtn 

TO ^ ?f« I 

4. Hoyr docs sodium occur in nature ? Describe how the metal 
is extracted. What is its valency and why ? By what chemical 
test would you prove that it is a metal y Explain, giving equations, 
how it reacts with ammonia gas and hydrogen. 

Ans. [ Q. 235 ; ’J; 5^7 ; 589 ; 557 ] 

5. isrfSRTfsfiiC^ 1% «?1 

5. State giving equations and mentioning visible changes, if 
any, what happens when , 

(a) I 

^a) A mixture of aluminium powder and ferric oxide is hea¬ 
ted [^:614] 

(b) GrtiTt^ ^ 

-<p^1 I 

(b) Zinc dust is added to a solution of ferric chloride acidi¬ 
fied with dilute hydrochloric acid. [ 103 ] 

(c) ^<8 ( Common 

alum ) ^ I 

(c) A solution of sodium hydroxide is slowly added to a solu¬ 
tion of common alum. , - 

I K,S 04 ,Ala(S 04 )«, 24 HaO ; 592 «jit« NaOH-<^ 

AlalSOili OK I ] ^ 
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(d) ( Quick lime ) mi Wl » 

(d) A piece of quick lime is dropped into water. [ 278 ] 

(e) OT c^fs ^8 ^rt5 ^5ii \ 

(e) Red lead is heated with cone hydrochloric acid. [^: 6191 

6. feifsiR^ '«: 

(a) (3rf^, (b) ttp, (c) ^1^^ 

6. Describe the preparation and uses of the following : 

(a) Anhydrous aluminium chloride, (b) ghss, (c) caustic 
loda. Ans. [ {.) Q. 265 (5) (b) Q. 267 ; (c) Q 237 ] 

Group C 

I 

7, ^ <sm ^ ^ 

Tt?i '®1c? ? foR'« 

y fkm:^ €pit*i ? 

7, How is methane prt p xed in the laboratory f How would 
you prove that it is a saturated hydrocarbon ? How would you 
separate the components in a mixture of methane and ethylene f 
How would you prove that methane contains carbon ? 

Ans. [ Q. 272 Q 275 (b) ] 

8. ^ % : 

(a) (b) (c) \ 

8. Write what you know of the following : 

(a) Formalin, (b) Pyroligneous acid, (c) Water gag 

AttS. [ (a) Q. 283 ; (b) 646. 664, 674 j (c) Q. 268 (c) ] 

9. (a) '0 isn^in ^ mi 

«r>“t ^'n eTTfJi er-ftsi ^ i 

(b) CSFtC?lM, I 

9. (a) How are coal tar and kerosene obtained V What 

main classes of organic compounds are present in them ? Mention 
the different fractions with their principal constituents obtained 
from the fractional distillation of coal tar. 
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■ (b) Write the structural formulae of chloroform, formic aerd 
and ethyl acetate. Aas. [ (a) ^ 647, Q. 300 ; (b) ^ 662 
677, CHa—CO-O C.Hs ] 


Group D 

10. (a) 

fsffWi ? 

(b) CWln »rf5!C¥fe ^ 

(c) . 'sntl^ c>rt%fsi 

c>ft®l i7=T?:«rir 

? 

10. (a) Describe how you have performed the cobalt nitrate 
test for the detection of metallic radicals. 'State the obser¬ 
vations when this test is performed with zinc sulphate and With 
aluminium sulphate. 

(b) What tests would you perform to indentify the basic 
radical in a ferrous sulphate sample by the wet method f • 

(c) What indicators would you use for the titration of 
sulphuric acid solution with sodium carbonate solution and for 
the titration of hydrochloric acid with caustic soda solution 7 

Aps. I (a) Misc Q. 12 (2) 719; (b) * Misc. Q. 13, <}: 

721 *, (c) ] 
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First Paper 

(group) “C'nfi?! :>• fe!g?r I “A”'« "B” 

^ ^CF|5r« 

<sr^ f%R®^ 516^ ^fiji:?; ^ I 

Group A 

i I ^ 

W *^«l 'e f^«i, (■?() w 'Q (if) '« I 

1. Write short notes on!—(a) oxidation and reduction, 
<(b) density and vapour density, and (c) crystalloids and 
colloids. • 

Ads. : (a) Q. 82 j (b) 297, 310 ; (c^ Q. 26 ] 

^ I c^-u ^^6 ’tJtPR 5tn « *i*^ 

^ I a-»PF5T ?hr 

1^ F(C*t 0®C '®4°C 5 Rc^ C^ 9fJtTO i 

nl^ I ((?^m sitarhf) 

2. Establish the relation between temperature,fpressur e and 
volume of a given mass of a gas. State the laws from which the'saM 
■relation is obtained. What is the significance of absolute zero f 

A gas expands from 1 litre to 1'128 litre due to a rise of 
temperature from 0®C to 35°C at constant pressure. From this 
calculate the value of absolute zero (in centigrade scale). 

Ans. [ Q. 141, Q. 139, 295 ] 

^ 0®c-aa itJtm Vo, t®C-^ Vi I ^sif^ 

V t« Vo+Vox X f, c^T^llPT X lippffi tsrfife ^v»f I 
ri28=l+lx<x35^ 0“128«<x35 

01^^ 1_ 

35 ~m-f 
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V.=Vo+Vox^^=Vo (1+^.) 

^ rC^-273*4®C 

Vt=Vox0=0 ^ 1 -273*4®C «tl1r>Il 

qt3it5 ?rtq -273 4°C i 

® I M 'Q qit^n ^ I qWwj 

c*f^'6 a, q^tfi sn I 

(^) c>f'Q?l 'srfc^, (j) (?Ftq •*«4» «sitq c^t^c»i •*■«*• 

5ftq'qfrtt® ^?r, (ii) i ^ 

arhi ^ «tf'6?i qfeq—^ 

3. (a) State and explain the law of constant or definite 
proportions. Show; with one example, that the converse statement 
18 not always true 

(b) Given that (i) 0’36 gm. wt. of a metal when burnt m 
oxyaen yields 0*60 gm. oxide ; (ii) carbonate of that metal contains 
28-57% of the metal. Determine, with the help of the law, the Wf. 
of the oxide which will be obtained by beating 1 gm. of that 
carbonate* 

Ana. [(a) Q. 90 (a); ^ '€ QHi* 

(b) 213 ^5^1^ C*f«r I j 

81 'Q erora qc«a I 

W <sj<piif5 f^f9 ^ I (Wf'Q imn 

(q) 0“C 'S fq: Ffe^t qt^TI ^ 

'■Wt^OT 'Q8R ’I'W (c= 0= i*) I 

4. (a) Distinguish between law and hypothesis. 

(b) State Avogidro's hypothesis. Show that a moleode of 
hydrogen contains at least 2 atoms of hydrogen. 

Ana. [ (a) 318, tt 143; (b) Q. 145 ] 
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(c) Calculate the weight of 20 litres of carbon dioxide 
measured at 0®C and 722 m, m, pressure ( C = 12 , O-16 ). 

Abb. [ N. T. P. CO, '®rtT3^ V 


760vV 722 x 20 _ „ 722x^25 iq , 

N: T. p.-:^ 22’4 |ii5tsi CO,-vi|^ ’g:^-44 

19^ „ „ =4^’f^^=37-32 4jmi] 


* I W ^ 

?te I M ^ ? 

J^^c^ CUSO 4 . nH.o I 

•'y^ ^ 'e^?r ^ ^ 1 ^ Wi^ 1 

(Cu==«»0*t, S = '54, 0 = 

5. (a) Explain, with suitable examples, the difiE^erences 
between physical and chemical changes. 

t 

(b) What do you mean by water of crystallisation f 

The formula of Blue Vitriol is CuSO^. nHjO, On heating one 
gram of this, a. residue of constant weight equal to 0 638 gm. is 
obtained. Find-the value of n (Cu-63 5, S —32, 0=16) 

Ads. [ (a) Q. 3 •, (b) Q. 19 (a). 

Wf: 47 2m m IJ 


Group B 

wrfi^ fM ^ m I W ^ 

w JR ^ srt^. (ii) 

ircRtllt«» (ni) ^C^C^»rt«iq#5l 

d (a) Describe how chlorine is prepared in the labor atory,* 
Give a sketch of the apparatus used 

(b) State, with equations, how it does react with the 
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following ; (i) dry slaked lime, (ii) carbon monoxide, (iii) hydrogen 
sulphide. 

Ans. [ Q. 156, Q. 163 ] | 

^ '<3 ^ t w:m '« 

7. What arc hard water and soft water f What is the 
hardness of water due to ? D. scribe one effective method of 
removing both temporary and permanent hardness of water. 

Ana. [ Q. 59 (a), *j: 116—*ft3r3f5fe ] 

^V*rhft5T?! ^*151 Ff*r '9 «2f»T^ ^ I 

• • 

^<=rl ^ > 

8. Describe the commercial preparation of ammonia by 
Haber’s process. Discuss the effect of pressure and temperature 
on high yield of ammonia. 

Describe, with equation, what happens when this gas is passed 
along with carbon di-oxide into water containing ppwdered calcium 
sulphate. 

Aas. [Q. 9/4,^; 230-231] 

(^) ’iJl^ \t^9 (^) ^ 

»Rcqtc^ fe) ’sitart.'^Bcar? 

9. State, with equations, what happens when :— 

(a) chlorine gas is passed into ammonia solution, (b) carbon 
monoxide gas is passed over heated copper oxide, (c) sulphur 
dioxide gas is passed into ferric chloride solution, (d) phosphorus 
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is heated with cone, nitric acid, and (e) a crystal of iodine is 
shaken with an aqueous solution of potassium iodide.| 

[(a) a 163 (ix); (b) Q. 138 (vii); (c) Q. 183 (iv); 
(d) Q. 117 (b); (e) 380, Addl. Q. 4 KI+X,=KI. ] 


Group C 

^ stfir® 

10. (a) State, with equations, what happens' when the gas 
evolved on treatment of sodium sulphite with dilute sulphuric acid 
is passed over a piper so iked in acidified potassium dichromate 
solution. 

(b) A salt may be a water-soluble sulphite or a carbonate. 
How would you identify the acid radical with suitable dry and 
wet tests f 

Ans. [(a) ^414, (b) Q. 185 (a) 135(b)] 


1974 

Second Paper 

(group) i (2tnf?r ^ fro i A^ B 

c c^-c5^ «tc5r^ ^ 

<?{m ^ I 

Group A 

1. (a) ^ I 

(b) ^ «flPP 1^2 (molar) 

»rt»iwi» apCTi mi 10 gms ^*rhi ? 
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( Cu=63, 1 Faraday=96,500 Coulombs ) 

1. (a) State Faraday’s Laws of Electrolysis. What is electro¬ 
chemical equivalent ? How is it related to chemical equivalent f 

(b) For how long a current of 4 amperes is to be passed through 
1 litre of a 1*2 molar copper sulphate solution to produce 10 gms, 
of copper. (Cu = 63 ; 1 Faraday = 96,500 Coulombs) 

Ans. [ ia) Q. 206 ] 

ib) ^55trhp=-V"-3r51 *i5iy t 

*tf^«l-tx4 I 


96500 31*5 iSftsr 

.*. t,X 4 ^ ^ 

96500 

nf^?lt«l = 10 4 |M I 


. 3r5xtx4 in ^ 1 . JOX96500 ^ 

•• 96500 =10 ^t»-3p^=7658 


, 7 R 38 (?l. 1 ] 

2. (a) «21W V (ionic' ift« I 

€ff3Rjty ^ I 

(b) 10 c. c ^FTfcTi^W^ ( W l’fi3 ) citfl ^ 1 

^ 20 c. c. 0*25 -N 28 c c. 

c*rtW5i 1 ’ll?^ 

f «i*nsR femi ? 

2. (a) What is neutralisation ? Give an ionic interpretation 

of the process^. Write what you know about th: use of indicators 
in the mocess. 

(b) \0 cc of cone, sulphuric acid (sp, gr. 1*83) is diluted 
with water so as to make 1 litre of the solution. 20 cc of of this 
solution require 28 cc. of 0*25 N sodium carbonate solution* What 
was the percentage of acid in the cone sulphuric acid sample f 
What indicator would you us 2 for this titration f 


Ans. [ (a) Q. 214 (a)a 215 (c); 
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20xS»28x025N,c?^rfC=TS5i^^80l1^®?l ^ 

s-^^°’^=0-35 N 

'e^-0*35x49 =1715 fiJtsi I 
'sntr^ =T^5rf?i 10 c. c-c^ i 
"siTtfroi '9^ = 1*83X10 = 183 ^ I 


18*3 <srt«l ’ft? «ntto H*S04 17‘15 (SfM 

100 4fhl . „ , ll^|i20=937„ 


.*. *rmi^=937%.] 

3. 5t?Pl :— 

(a) *Rtf (b) (c) n^srtit^-aprl^ ^ 'srt^cntjc^ ' 

3. Write short notes on the following :— 

(a) Law of isomorphism, (b) Hydrolysis, (c) Atomic number 
and Isotope. 

Ana. [ fa) Q 199 (b) ? (b) Q. 214 (b) j (c) *j: 553, 

Q. 225] 


Group B 

'2r!rt‘i ^ I 

4. Name the chief ore of aluminium. Describe with ^uations 
how aluminium is extracted from this ore. * Mention two chemical 
properties and reactions of this element to prove that it is a metal 

What happens when an aluminium foil is dipped into a 
solution of copper sulphate ? 

Ans. [a 252. 230 (d). 614] 
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5. ^ ^Thm ^ :— 

(a) ^Jt f^ I 

(b) csi^ ?iiht lim ^ I 

(c) ^15Ri^i»nrt^ i 

(d) ^em ^srrhiwf^TO 5^^ ntcsuTwiJ €ts^ 

(e) ^n 'snHftfsnil^ '« csrtfe ^ 

^K\ ^ I 

5. Explain, with equations, what happens when;— 

(a) copper is heated with cone sulphuric acid, 

(b) steam is passed over red-hot iron. 

(c) . a piece of calcium is dropped into water. 

(d) a piece of burning magnesium is introduced into a jar of 

carbon di-oxide gis. 

(e) chlorine gas is passed over a hot mixture of alummitmi 

oxide and carbon. * 

Aoa. [ (a) <j: 400; (b) 105 y (c) 104 ; (d) 270; 

(c) rf: 632. ] * 

(a) (b) fus, (c) I “ 

6. Describe the preparation and uses of the following ^— 

(a) alumina, (b) blue vitriol, (c) lime. 

Ant, [(It) (b) a 265 i (c) Q. 128] 

^ Group C 

7. (a) 

5^ fear ^ ^ I 

(b) »lf^ ca^ 

(c) ^ cn*1^^^ (3lV ^ «2W1 

7. (a) How^ 'would you prepare methane in the laboratory f 
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^ . 

V Give a neat sketch of the apparaturs used, (b) Describe, giving 
equations, how methane reacts with chlorme. (c) How would you 
prove that it is a saturated compound ? 

Abb. [a 272] 

"sot™ 'Q cntf^si ift^ ^ 

8. Describe how ethyl alcohol is prepared from glucose. State 
giving equations how it reacts with cone, sulphuric acid and 
metallic sodium f What is methylated sp.rit f 

Ans. [Q 280,281] 

9. ’ffw ^ 

(a) (b) th5| wn ilt9r(5?t, (c) 


9, Write what you know of the following:— 

(a) Formalin, (b) A gaseous fuel derived from soft coal, 
(c) Homologous s:ries. 

Ant. [ta) G. 283 (b) Q. 269 (c) Q 276 (41]. 
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10. Describe how you have performed the borax-bead test for 
the detection of metal c radicals. How would you prove the 
presence of zinc in a sample of zinc sulphate by dry as well as by 
wet tests f 

Aa*. [Mac Q 12 (4) --J: 719, If ft 13-*!; 723| 










